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The Hub Spider 


OF A HAMILTON 
CONTROLLABLE PITCH PROPELLER 


Extremely high loads . . . terrific vibration . . . sudden overloads due to 
unusual wind pressures combine to make one of the most severely stressed 
applications to which steel is subjected—the hub spider of the Hamilton 
Controllable Pitch Propeller. ¢ The Hamilton Hub Spider is made to very 
precise limits . . . some of the very close dimensions cannot be ground—must 
be machined to size . . . the steel must have very high fatigue and impact 
values . . . it must be machineable at Brinell hardness of approximately 400 
. .. it must be uniform in composition and absolutely free from dirt or flaws 
of any kind. In aircraft, reliability is paramount. ¢ The hub spider of the 


Hamilton Controllable Pitch Propeller is Agathon Alloy Stcei. 


CENTRAL ALLOY DIVISION... MASSILLON. OHIO 


REPUBLIC svEES CORPORATION 
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evelopment of the milton 

able Pitch Propeller, Ham- 
ropeller Company, East || urtford 
n., was awarded the Collic: Trophy, 


bresented... “for the greates! achieve- 
ment in aviation in Amer:ca, |e value 
of which has been demonstrated by 
actual use during the preceding year.” 
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AIRCQ-DB: No. 1 


TRACTOGRAP 


Infroducing 


a new member of 


the AIRCO-DB 


Oxyacetylene 
Cutting Machine family 


This small, compact machine opens up 
new fields for the use of MACHINE GAS 
CUTTING, It makes possible the cutting 
of steel plates and slabs into shapes 
having straight, circular or irregular 
outlines and extending over practically 
unlimited areas. It cuts beveled as well 
as perpendicular edges. 

It is motor-propelled and can be 
quickly adjusted to travel at any speed 
from 214 to 36 inches per minute. As it 
travels it is guided by hand along the 
desired contour laid out and scribed 
directly on the plate or slab. 

An entirely new principle in cutting 
machine drive, combined with other 
features which enable the operator to 











change the direction of the machine 
with exceptional ease, makes it possible 
to turn sharp corners and to follow both 
simple and intricate contours with un- 
usual accuracy. 

Measuring only 7% x 814 x 16 inches 
and weighing but 48 pounds, the TRAC 
TOGRAPH can be easily carried about 
and used wherever 110 volts A. C. or D. ©. 
are available. 


Write for the Tractograph Bulletin 


It gives ful! details of the machine and 
the work it will do. Write for your copy 


—today. 


AIR REDUCTION SALES COMPANY 





General Offices: 60 East 42nd Street, New York, N. Y. 
DISTRICT OFFICES AND DISTRIBUTING STATIONS IN PRINCIPAL CITIES 
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Laboratory Tests vs Service 


Houdremont (page MA 538 R 1) says 
that high temperature oxidation and 


corros by sulphur gases is a com- 
plex t , and that lab. tests don't al- 
wavs e with service. Did we ever 
hear 1 ‘omment before in other con- 
nectio! Anyhow, recognition of com- 
plexity the first step toward separate 
evalu: of the component factors, 
ind relief to have tests viewed 
“ritic: ither than put forth as pana- 
eas 


Se: vice Failures and Impact 


Resistance 

(;rot page MA 536 R 2) points 
out th: vice failures often arise from 
low i! resistance of steel castings, 
but tl is possible to do something 
about ovement of impact values. 
It’s ri ng to have foundrymen rea- 
lize, d s, and remedy short-comings 
of the oduct, and good sense, too, 
for th tput of producers who pay 
no att n to such matters, tends to 
blacker eye of the whole industry. 


Large Forgings 


Accor ig to a Russian publication 
(page 515 L 1) 30 ton forgings, 
though taining but 0.006 to 0.012% $ 
nevert) s showed sulphur segregation 
and low uctility in the core of the 
forging ne wonders if some other 
factors the S were not involved. 

More About Wear 

Other discussions of wear problems 

are by Filender and co-workers (page 


MA 539 1) Heller (page MA 536 


R 1) Automobile Engineer (page MA 
40 L 1) and Baudoin (page MA 542 
R 9) all which testify to the com- 
plexity of the wear problem. 


Fatigue 
We like the abstract of Kuhl’s article 
(page MA 531 L. 8) where the abstrac- 
tor and the section editor run up a red 
lag because they disagree. 


Intercrystalline Cracking 
Singleton (page MA 534 R 7) points 
out that coarse grains of unequal size 
sive rise to uneven distribution of strain 
and this results in intercrystalline crack- 
de He’s talking about lead but the 
fa might have a wider application. 


Fatigue of Duralumin 


fee atigue of duralumin has attention 
om Sutton and Taylor (page MA 534 
Mao find a lowering of endurance 
. aes by caustic pickling followed 
a te smounting to some 30%, while 
cule 7 procedure of acid pickling 
im ey practically no effect. There 

t be a notch-propagation effect, for 


Machining of the NaOH-pickled layer 


“moved the damage. 


“ _ Tube Making 
peshkin (page MA 515 R 3) de- 


i . : 
he a tube-making process said to 
huge reductions. 


HIGHLIGHTS 


by H. W. GILLETT 


| O YOU want to know what 

metallurgical engineers are say- 
ing, the world over? Look in the 
Abstracts. 
Here are some of the points cov- 


Current 


Metallurgical 


ered by authors whose articles are 
abstracted in this issue. 


It’s Valuable to Show Up Things 
That Aren’t So 


The ‘“wear-oxidation”’ findings of 
Fink have been quoted in textbooks by 
high authorities. Now come Rosenberg 
and Jordan of the National Bureau of 
Standards (page MA 540 L 2) to show 
that Fink’s dope is either in error or 
that the generalizations peopie are draw- 
ing from that dope are far too broad. 
It's tough enough to try to figure out 
the whys and wherefores of wear with- 
out having faulty premises tc complicate 
the situation further. 

Abstractors have to report what au- 
thors say, but what the authors say is 
not always to be taken without qualifi- 
cation—Bassett’s discussion of boiler 
safety plugs (page MA 538 L 1) ad- 
vocates cold pouring of the tin filling, 
though the Bureau of Standards several 
vears ago showed that with cold pour- 
ing the plug might easily be loose in 
the casing. To avoid this the Steam- 
boat Inspection Service raised the per- 
missible copper pick-up so as to allow 
hotter pouring. The variation in melt- 
ing point is a very minor affair of no 
engineering importance. A loose filling 
is of real_importance. 

Another example of things that aren’t 
so, broadly speaking, is the Juretzek and 
Sauerwald (page MA 538 L 3) finding 
that short-time up-step creep tests co- 
incide with regular long-time creep tests. 
By chance they may coincide in a par- 
ticular lot of steel, but there’s plenty 
of definite evidence that generalization 
from such an observation is quite er- 
roneous. Such generalizations are often 
made as a result of wishful thinking. In 
time those who rely on the short cuts 
will find plenty of steels in which the 
alleged relation doesn’t hold and will 
then back water. In the meantime 
plenty of harm is done by spreading a 
false gospel to engineers. 

Still another thing that probably 
isn’t so is contained in Schénrock’s (page 
MA 543 L 5) on fatigue strength of 
high tensile structural steel. The Ger- 
man St. 52 covers a multitude of analy- 
ses as the designation refers to tensile 
strength alone. There is plenty of evi- 
dence that some, at least, of the high 
strength steels have correspondingly 
high endurance limits. The author’s 
contention that St. 37 is generally just 
as good for bridges may be true, we're 
no bridge engineer, but the argument he 
uses to support his contention is cer- 
tainly cock-eyed. 






More on Fatigue 
Fatigue in non-ferrous alloys is agai 
brought up by Macnaughtan’s sugges- 
tion (page MA 534 R 10) that cracking 
of babbitt in a bearing may be a fatigue 
phenomenon. 


Bearing-Lubricant-Shaft 
Godiroid (page MA 535 R 1) com 
ments that not only the bearing and the 
lubricant affect the coefficient friction, 
but so does the shaft. He thinks that 
the shaft should have a homogeneous 
structure. 


Aluminum Coatings 


\luminum coatings on steel are dis 
cussed by Rohrig (page MA 527 L 1) 
who tells about hot-dipping, by an 
anonymous author ‘in Gjiessereipraxis 
(page MA 527 L 4 who paints on a 
mixture of Si and an Al Si alloy for 
heat-resistant purposes, and by Kolke 
(page MA 527 L 6) who deals with 
ordinary Al flake, but says that for a 
coating for high-temperature service the 
flake should not have any fatty material, 
such as is usually used in polishing the 
flake, on it. 


Regenerator Stove 
Miller-Berghaus (page MA 520 R 1) 
says a Ni Cr heat resisting alloy re- 
generator stove is being built for a 600 
ton German blast furnace. 


Boric Acid in Chromium Plating 

According to Weber (page MA 526 
R 1) boric acid is good in a Cr-plating 
bath and phosphoric acid rotten. 


Deep Drawing 


Another effort to evaluate deep draw- 
ing properties is made by Goederitz 
(page MA 530 R 2) who studies the 
Erichsen test in some detail. He finds 
that proper die clearance is a function 
of the material being drawn. 

Kuhn (page MA 532 L 4) reports still 
another test for showing properties of 
deep drawing steel, this time a mag- 
netic one. 


Cast Iron vs Steel 
Le Thomas (page MA 542 L 1) re- 
marks that in some naval engineering 
uses cast iron may be preferable to steel 
castings. 


lron Oxide in Slays 
Excess lime in slags favors the for- 
mation of lime iron oxide compounds 
according to Salmang and Kaltenbach 
(page MA 512 R11). High silica favors 
the formation of FeO rather than 


FeO:. CHH 


Corrosion 


You have seen movies rur backward 
in which the pieces of a smashed car 
pick themselves up and assemble them- 
selves into the original car. That ‘ts 


what Colin G. Fink (page MA 540 R 1) 
has been doing with corroded bronzes 
and museum pieces. VVK 
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Something’s gone wrong in Denver! 


WHEN temperatures, pressures or 
levels rise or fall in Denver, or at 
any other place a few feet or a thou- 
sand or more miles from headquar- 
ters, Bristol’s Metameter records it 
instantly. A 12-inch chart right be- 
fore your eyes keeps a continuous 
record of every fluctuation at the 
distant point. Any change from nor- 
mal, whether alarmingly abrupt and 
large or minute and gradual, is im- 
mediately and permanently re- 
corded. 

The latest development by the 
pioneers in telemetering, Bristol’s 
Metameter enables you to control 
process conditions or operations no 


THE BRISTOL COMPANY ~ 


Branch Offices in Principal Cities 


Canada: The Bristol Company of Canada, Ltd., Toronto 


matter how distantly conducted. It 
consists of a transmitter at the loca- 
tion where the temperature or pres- 
sure is being measured, an electrical 
circuit for conveying the impulses 


automatically sent out by this trans- 


mitter, and a recording instrument 
at headquarters for mechanically 
translating the impulses received 
into the continuous charted record. 

The durations and not the in- 
tensities of the transmitter im- 
pulses are proportional to the values 
measured. Only a simple two wire 
circuit is needed. Where available 
any existing telephone line may be 
employed without danger of inter- 


WATERBURY ~ 


England: Bristol’s Instrument Co., Ltd.. London, 


ference with or from conversation 
carried, inductance or line capacity. 

In addition to the large easy-to- 
read chart, notable features are the 
use of any kind and frequency of line 
current, small line current and vol- 
tage, freedom from interference by 
changes in voltage or other line con- 
ditions, no exposed contacts, small 
power consumption, synchronous 
power sources unnecessary, Bristol’s 
standard measuring elements, self- 
checking accuracy, self-restoring, 
and applicability to remote control. 

Interesting details are given in a 
bulletin now on the press. Write for 
your copy. 


CONNECTICUT 
S.E. M4 


BRISTOLS 
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\ ’ HETHER they be trouble-shooting jobs in the 


plant, or high-brow research problems, most 
technical metallurgical difficulties involve un- 


tang a mass of variables in a fashion not dissimilar 
to th: untangling of clues by Charlie Chan or Hercule 
Poiroi When you really have the answer, it is generally 
absut simple. 

Th metallurgical detective needs much the same type 
of m that the best-seller detective does, ability to 
mate theory to the facts, to give final allegiance to 
no t y until all the facts fit it, and to search with 
patic for missing links in the chain of evidence. 

Fo: nately, in metallurgical matters, things do not 
lie, a . the characters in the books when the detective 
quizz: . them, but to offset that, much of the experimental 
evid is available only from man-written accounts 
which ay not state all the surrounding circumstances 
and w ich are often obscured by the faulty interpreta- 
tion t!.° experimenter puts on his facts. It is just this 
that lis led to the requirement of papers committees 
that experiments be recorded so that some one else can 


dupli: them. 

The outstanding operating man and the outstanding 
researcli man are the ones who can pick out from among 
the maze of clues those pertinent ones that really affect 
the problem, and who can see through the alibis of the 
apparently minor things that one would not think had 
anything to do with the case. 

Henry Marion Howe had, in supreme measure, the 
attributes of the great detective. Working in a time 
When many of the modern means of locating obscure 
facts were not yet available, he, nevertheless, put to- 
gether what we in many cases would now consider 
extremely fragmentary information and drew logical 
deductions therefrom that have had to be changed very 
little when the gaps that he had to guess at were filled 
by quantitative data. 

Reading over his Metallography of Iron and Steel 
the other day, we chanced upon a sentence that put in 
4 nutshell the basic principle of a problem that a group 
of able metallurgists worked on for two years, before 
they came to agree upon exactly the answer they would 
have found set down for them years before by Howe, 
had they looked for it and understood its application. 

When the evidence was not air-tight, Howe was open- 
minded but slow to comment himself. In regard to the 
amorphous theory, very active in his time, though since 
abandoned or vastly modified, he said, “To the fourth 
= I find no objection thus far, for it seems antece- 
ee / probable, compatible with all the evidence and 
Indeed needed to explain much of it. Of course, like 
7 other newly enunciated hypothesis, it must be 
®ceived with caution till it has been tested by experi- 


ore and discussion. If it falls, may its ruin serve the 
ilder of a better.” 


EprrorIAL COMMENT 


Detective Story Metallurgy 


Now that our freshman text books build up much of 
the basic metallurgical structure by means of X-ray 
evidence, it is amazing to see how much Howe had 
accomplished by the application of old-line crystallog- 
raphy. 

With all the tools of the metallurgist and. the physi- 
cist, there are still realms in which the detective’s in- 
tuition has to be applied. Those things that are beyond 
the resolving power of the metallurgical microscope and 
are not detectable by X-ray methods—so sensitive for 
some things and so insensitive for others—such as the 
postulated submicroscopic particles of maximum resis 
tance to slip in precipitation-hardening systems or the 
equally postulated submicroscopic non-metallic oxide or 
silicate particles to which grain size control and resis- 
tance to aging of steels are ascribed. Here we cannot 
directly see, photograph, nor measure whatever it be 
that is actually causing the phenomena, but must ap 
praise them solely on the basis of the phenomena. We 
need a new finger print method for such cases. 

There have been plenty of attempts to find such a 
method, with the ultra violet microscope, modifications 
of X-ray technique, analytical methods aimed to give 
some glimmer of light on the amount and composition of 
the sub-microscopic particles, and so on, without much 
avail. We have to adopt the rather crude method of 
trying to reproduce all the conditions obtaining in the 
preparation of those alloys that give the properties we 
want, without knowing just what it is we are trying to 
control, 

In some fields where ordinary common sense does not 
clearly indicate what variables are involved so that a 
low-cost experiment to vary each single variable and 
hold all the others rigidly constant in the laboratory 
cannot be devised, and where the scale of commercial 
production is so large that one dare not intentionally 
change the variables in the wrong direction in order to 
get an accentuation of the defect or trouble, it is becom- 
ing more and more common to resort to probability 
methods and let huge numbers of observations show 
whether the results are or are not due to chance. 

Technique for this is becoming improved and dis- 
cussed, and will in time be understood by a larger num- 
ber than it is now. Incidentally, Howe approached the 
problem of the effect of carbon in cast iron from much 
that point of view. 

While we are waiting for the physicist to develop new 
tools to bring us unequivocal evidence on the things we 
now have to guess at, we should try to make our guesses 
more intelligent by utilizing more of the detective atti- 
tude and less adherence to dogmas that may appear in 
the textbooks but won’t fit in the facts we already know. 

At any rate, detective stories in plenty ought to be 
read by the metallurgist, for they should tend to give 
him an indispensable attitude of mind—H. W. Gitiert 
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Steel Mill Improves Quality 
Cuts heat-treating costs 44% 


with G-E ELECTRIC FURNACES 



























LARGE, well-known Eastern steel mill w!\ich 


now heat-treats its alloy- and carbon-stee] |: irs 
in G-E electric furnaces, reports a marked impr: ve- 
ment in quality, and savings as high as 44 per cnt 


over the cost of heat-treating with the fue! 
furnaces it formerly used. 


Heat-treating its bar stock in G-E electric furnac«s is 
this mill’s best assurance of giving its product to: .y’s 
best sales appeal—high quality—high quality ‘me 
after time, because with G-E furnaces you can /icat- 
treat with laboratory accuracy. Temperature, time for 
heating, quenching, and all other operations invo! ved, 
can be automatically controlled; no chance for human 
errors. 





If you want to simplify processes, eliminate re- 
treatments, reduce handling charges, provide better 
working conditions, and improve quality — factors 
that produce substantial savings— see our complete 
line of heat-treating furnaces. We can supply every- 
thing you need. For complete information, write 
General Electric, Dept. 6B-201, Schenectady, N. Y. 


zp ae 





Your best sales appeal to- 
day is quality—your best 
assurance of high quality 
is electric heat-treatment 





This automatic crane and roll-out table at the discharge end 
of the roller-hearth-type furnace (above) transfers hot bar 
stock to the quench tank or cooling bed 


All the operations of this double-chamber G-E roller-hearth- 
type furnace for hardening and normalizing bar stock— 
charging, tfansferring, discharging, quenching, and unload- 
ing—are entirely automatic. This is another reason why 
G-E furnaces are your assurance of high-quality heat-treating 


170-17 


GENERAL @ ELECTRIC 
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A Discussion of the 


Hudson Type Locomotive 





LOCOMOTIVE 
TIRES 


Causes of Typical Tire Failures 


By Leland E. Grant * 


URES OF LOCOMOTIVE TIRES are not 
mmon; serious wrecks due to such failures 





i, \unately are uncommon, There are instances, 
howe where many lives were lost due to a tire 
breakii) and derailing the train. Tire failures, there- 
fore, 1 always be considered as potential sources 
of disa- -r. With this thought in mind is it not per- 
tinent nquire whether present practices in connec- 
tion wil: tires are adequate to meet the service con- 
ditions volved? The trend has been toward heavier 
wheel ds as well as higher speeds for prolonged 
periods. To meet these conditions roadbeds have been 
improve’ and heavier rails laid. Recently both heat 
treated steel wheels and heat treated rails have re- 


ceived much attention as possible means for ade- 
quately meeting the more severe service conditions. 
Yet tires remain the same as they were two decades 
ago! The composition and physical properties have 
not been altered ; neither have shrinkage tolerances nor 
condemning limits for road service changed since the 
standards were established some twenty years ago. 
But tires are made from essentially the same grade 
of steel as wheels and rails, both of which have had 
to be modified to meet the new conditions. Further- 
more, though tires are subjected to more severe serv- 
ce than any other locomotive forging, they are the 
only important ones that go into service in the ‘‘as 
forged” condition. To make matters still worse they 
ave a stress equal to approximately half the yield 
Point imposed on them by the shrinking operation be- 
= they are put into service at all. In view of these 
acts is it surprising that tires fail? There are, in 
ie ations that failures _are becoming more 
and are occurring in thicker tires than in the 

ain et not — that tires have not kept pace 
tives? en, improvements ol modern locomo- 
eep ie or = Honey if the railroads are to 
same time pileisia tx candles salar eteiie teas 
ave established, cognizance must be taken of the 
—  aaenar ama _cognizance must be taken of the 
eet doves, securing adequate tires. In view of re- 
: pinents it is evident that the demands of 


et x. . . : cae 
ure will be for still higher speeds, and the fail- 


o—- 
Chief ona = : 
Company, “°° ist, Chicago, Milwaukee, St. Paul & Pacific Railroad 






ure of a tire on a locomotive traveling at 100 miles 
an hour is likely to be far more disastrous than the 
same failure at the present conventional speeds. 

The author has had an opportunity to examine quite 
a number of failed tires during the past six years. Be- 
lieving such failures to be a menace to the railroad, 
special attention has been given to each, and a thor- 
ough inspection made to determine the cause, The 
routine tests have included chemical analysis, hard- 
ness survey, microscopic examination, sulphur print 
ing, persulphate and deep etching, as well as test bars 
for physicals. In many cases test bars were taken from 
various locations to determine what difference, if any, 
existed between the metal at the tread and the bore. 
Transverse test bars have been taken in the same man- 
ner and, in addition, test bars have been forged out 
longitudinally and transversely from sections of failed 
tires in an effort to learn more about the general prop- 
erties of tire steel. Tires worn out in service have 
also been examined in hopes of discovering any gen- 
eral differences between them and the tires that have 
failed. It is the object of this paper to present a 
summary of this work. The result has been to cast 
doubt on the methods of making tires for developing 
the best properties of the steel. The failures are be- 
lieved to be due in part to the quality of the metal, 
but not so much because of inherently poor quality 
as failure to develop the best properties during man- 
ufacture. The methods of handling tires on the rail- 
roads also are not above criticism so that both the man- 
ufacturer and the consumer must make changes 
before markedly improved tire performance can be 
expected. 


Classification of Failures 


There are, in general, four types of tire failures. 
First, there is the snap break, which usually occurs 
in a thin tire worn to near the condemning limit. 
There is no indication of progressive fracture or de- 
fect of any kind. The second is the progressive frac- 
tures, which may start in the bore or begin as flange 
cracks. Shelling is the third classification. This is the 
only type of failure that can ordinarily be detected 
early enough to prevent a service failure. It consists 
of a surface disintegration, usually in the center of 
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The ‘‘Columbian’’ Headed West from Milwaukee 


the tread. It may be restricted to one small area but 
is likely to be more extensive. The last class com- 
prises definite defects in the steel, such as pipes and 
internal cracks. These are not different from similar 
defects in other forgings. 


Snap Breaks 


Snap breaks are perhaps on the whole the most 
disturbing type of failures. Since there is no indi- 
cation of progressive fracture, the indications are that 
the metal im such cases is unusually brittle, the stresses 
unduly severe, or possibly both. If it is brittleness 
that is responsible for these failures, it is clear that 
the usual inspection tests mever reveal it. Because 
of their high carbon content tires are inherently brit- 
tle. Impact and drop tests are about the only method 
of evaluating brittleness, and, so far as the author 
knows, only the drop test is included in any tire speci- 
fications. It would appear as though the notched bar 
impact test should be of value in testing tires. Re- 
cent developments have indicated the impact test to 
have considerable usefulness in revealing unusual 
brittleness in different kinds of forging steel. By far 
the majority of failures in tires are of the same gen- 
eral nature as the impact test, a progressive fracture 
serving as the notch, and a sudden impact of the lo- 
comotive on the rail duplicating the blow from the 
falling tup. Unfortunately, the differences that may 
be expected in the impact value from heat to heat 
are small and may be within the limits of error of 
the method. If any tests have been made to de- 
termine the value of impact tests in selecting steel 
for tires, no account of them has been found in litera- 
ture. Drop testing is a relatively expensive method 
of testing, requiring as it does the testing of a tire 
to destruction. For this reason it is not used as ex- 
tensively as it might be. It has the advantage of tell- 
ing something about the quality of the steel in the 
tire which is not the case with the type of heat test 
bar commonly used. It will be shown later that the 
type of test bar now employed has but little value 
and there would be no advantage in making impact 
tests on it. The recently developed torsional impact 
test devised by Luerssen and Green appears to be 
even better adapted for evaluating the toughness of 
steel such as is used in tires, than the Izod or Charpy 
test. 

Stresses induced by too great a shrinkage may be 
the cause of some snap failures. The customary 
shrinkage allowance should result in a stress of ap- 
proximately 30,000 Ibs./in.* of cross section. But so 
far as the author knows this has never been checked 
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;by extensometer measurements and there are many 
-factors that can influence the final load such as vyarj- 
ations in roundness of both tire and wheel, taper jn 
the bore, roughness of the surfaces, and accuracy of 
the dimensions. These large diameters are not syb- 
ject to accurate measurement without special equip- 


ment and 1/64 inch makes a lot of difference in the 
stress. Another possible cause of high shrinkage 
stress is shimming. Tires sometimes become loose 


in service due to various causes and have to be 
shimmed to keep them tight. If the shim is too thick, 
or if it overlaps, excessive stress may be set up when 
the tire cools down again, Other factors that may 
be causes of snap tire failures are improper|y coun- 
terbalanced wheels, rough tracks, flat spots, w!icels out 
of round, or any other condition that sets up « severe 


hammering on the tire. A thorough check wu), of the 
mechanical practices involved in fitting and  pplying 
tires probably would eliminate most of the failures 
of this type. 

The thickness at which a tire is condemned or road 
service also has a bearing on the preventio of this 
type of failure. The Federal requirements ‘or con- 
demning tires are based on axle loads as —iown in 
Table 1, 

Table 1 
Diameter of Minin Thickness 
Wheel Center, for R Service, 
Weight per Axle Inches hes 
30,000 Ibs. and under.......... 44 and under 4 
over 56 to 62 vs 
over 74 +g 
Over 30,000 to 35,000 lIbs....... 44 and under 
over 56 to 62 
over 74 
Over 35,000 to 40,000 lbs....... 44 and under : 
over 56 to 62 is 
over 74 M4 
Over 40,000 to 45,000 Ibs....... 44 and under l ys 
over 56 to 62 1 3g 
over 74 ts 


Over 45,000 to 50,000 lbs..... 44 and under 1¥ 
over 56 to 62 lig 
over 74 1% 


Over 50,000 to 55,000 Ibs....... 44 and under y's 
over 56 to 62 l 
] 


over 74 


Pb 


3 
Ls 
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°. 


oe me ey eee 44 ahd under 15 
over 56 to 62 143 
over 74 2 
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¢. 


It will in general be found that snap breaks, like 
many other failures, occur in relatively thin tires worn 
to near the condemning limit. As the service becomes 
nore severe these limits may need to be changed even 
though the axle loads are not greatly increased. On 
the Milwaukee Road failures of this kind have 0¢ 
curred on large power of the 4-6-4 type with the tires 
still 3 inches or more thick. This has led to chang- 
ing the condemning limit for road service from 
to 214 inches on this class of power with 234 inches 
the limit for the last turning. Raising these Jimits 
has made it advisable to increase the thickness 0 
the section of a new tire from 3% to 4 inches im or- 
der to maintain practically the same amount of S€tV” 
ice metal. 


Progressive Fracture Failures 


As pointed out above, progressive fracture failures 
may start in either the bore or the tread, the latter 
being less common in our experience. Those begin- 
ning in the bore usually start near or at one ies 
casionally one starts near the center. When the orig! 
is on the tread side it invariably is in the flange sec- 
tion and the source is the heat checks which are always 
present. The outside edge of the tread will us sre 
show heat checks though no failures have been 
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‘1 in which the 


smooth surface. 


fracture had started in this 
The center of the tread may or may not 


‘at checks; in many cases the surface wears 


ster than cracks progress into the metal. Only 
ire beginning in the center of the tread has 
n in this laboratory. The flange is subject 
severe braking effect than is the tread, being 
mpletely surrounded by the brake shoe and 
wn less rapidly, since only the side of it is 
t with the rail. Consequently the brake makes 
with the flange first. The rapid frictional 
produces checks giving the metal, under a 
‘' magnifying glass, the appearance of being 
[hese checks become the origin of fractures. 

fractures seldom show much of the typi- 
th surface of progressive fractures. Fig. 1 
failure of this type. In this particular case 
ressive area was not quite as smooth as it 
That part of the fracture above the 
he photograph was progressive. Complete 
requently occurs with only ™% inch or less 
It does not appear probable 
lire snaps after the crack has progressed only 

lt must be borne in mind that the metal is 
heavy tensile stress, and once the crack has 
up a little, the stress may be so great that 


‘> 4S. 


the parts are prevented from rubbing together and 
developing the usual appearance of a progressive 


Hudson Type Locomotive 












































Progressive Tire Fracture Originating in the Bore on the 
Flange Side 


fracture. Some examples have been seen which 
showed distinct evidence of having been cracked to 
a depth of 2 inches from the point of the flange when 
final failure occurred: yet they showed only a very 
small area of the normal, smooth surface of a 
progressive fracture, It can be expected that the 
spread of a fracture will be more rapid in tires than 
in many other locomotive forgings because of the high 
internal stress. The progressive fracture area of a 
failed tire will scarcely average 5% of the cross-sec- 
tion as compared with an average of more than 50% 
in most other locomotive forging failures. 
Progressive fractures beginning in the bore gener- 
ally start at or near one edge, or occasionally near the 
center. Our experience has been that the majority of 
bore failures start on the flange side of the tire, from 
%4 to % inch in from the edge. Fig. 2 shows such a 
fracture. Here the origin was about 4 inch inside. 
All the metal below the line in this case constituted 
the progressive area. Dendrites are especially prom- 
inent in this part of the fracture. The origin of the 
fracture may coincide with the edge of the wheel cen- 
ter when the center is only 5 inches wide. It is not 
evident why this area becomes the locus of origin 
of so many failures unless the sharp edge of the wheel 
acts as a stress raiser. When heat treated tires are 
used it is customary to round off the edges of the 
wheel center as well as the tire, experience having 
shown this to be helpful in preventing failures. This 


Fig. 3. 





Checks in the Bore of a Failed Tire in one of which the 
Fracture originated. Approx. Full Size 





confirms the idea that the edge of the wheel center 
may act to produce high local stresses. Service con- 
ditions may also contribute as the flange is undoubt- 
edly frequently subjected to severe impacts when the 
engine passes over a low frog. The stress may ini- 
tially be higher on the flange side owing to the thicker 
section not yielding as readily to any irregularities as 
the tread portion. Deep etching often shows small 
tears in the metal adjacent to the origin of the frac- 
ture and it is probably in such cracks that the failures 
actually begin. Whether these cracks develop from 
tool marks or are the result of the tensile stress is 
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Fig. 4. Rust, Dirt and Steel Fig. 5. Partially Welded Blowhole in a Shelled Tire. 100 X Fig. 6. Near the S e of a 


Chips Forming an Apparent Slag 
Streak in a Shelled Tire. 500 >» 


not known. Frequently they have the appearance ot 
having developed from the mark left as a chip breaks 
off in machining. Fig. 3 shows part of the bore sec- 
tion of a failed tire in which the fracture originated 
in just such marks, the entire surface being quite 
rough. It is possible that excessive stress caused these 
cracks to open up and the chip marks served merely 
as stress raisers. 

Some bore fractures start in small, flat spots at the 
edge of the tire on either the flange or the outside 
edge. These flat spots may be caused by the edge 
being hit with a sledge in driving the tire on, or they 
may be the result of some blow in service. A crack 
starts in the flattened area and spreads, the smooth 
progressive area extending into the cross section only 
4 to % inch. When the fracture is in the center 
of the bore, as occasionally happens, a small defect 
is likely to be found similar to those described above, 
that is, a crack where a chip was broken off. Fre- 
quently, the tire is not flat in the bore but is concave. 
Whether this is done in machining or develops in serv- 
ice is not known. In any event it leaves the center 
of the tire unsupported, and when the tire wears down 
thin, extra stress is thrown on this portion and un- 
doubtedly is instrumental in developing the failure. 


Shelled Tires 


Shelling is one of the most baffling of tire failures 
that is encountered. It manifests itself as a break- 
ing down of the surface layers, usually in the center 
of the tread, but sometimes spreading to one side. 
It never affects the flange itself. The surface defect 
progresses in toward the bore at an angle about 45 
to a radius. In machining a tire with a shelled tread, 
a cut ¥% inch or more in depth may 
not be enough to remove all of the 
defective metal. This type of fail- 
ure does not often result in com- 
plete fracture as the tire is removed 
before the disintegration proceeds 
that far. It is believed by some 
that shelling is due entirely to the 
service conditions causing a break- 
ing down of the surface layers of 
metal. Others believe that some 
defect must exist in the metal, 
though just what this defect is has 
never been shown conclusively. 
Shelling is sporadic in character 
and it is difficult to see why only 
one tire on an engine will show 





Shelled Tire showing ‘ Work- 
ing Effect and Ref Grain 
Structure. 1( 
Similarly, two engines of the same type iting 
over the same track and hauling the sa kind 
of loads do not both necessarily develop she ires, 
On the whole shelling is a much more mon 
type of tire failure than any of the otl ypes 
discussed above. This would tend to ind: that 
faulty material is not responsible for all lling 
failures. Furthermore there seems to be ev- 
idence that service conditions can cause ling, 
particularly in cold weather. Heat treated ' have 
been reported to be an effective remedy in th ases. 
The success of heat treated tires in such cases 5 not, 
however, prove conclusively that none of the shelling 
was due to defective metal. It is possible that efect, 
a small blow hole for example, which mis ‘ause 
shelling in an untreated tire, would not p: e the 
same effect in the much stronger heat treated steel. 
The metal would simply wear down and the flaw never 
be noticed. . 
Microscopic examination of the metal in. shelled 
areas will often show abnormal metal conditions 
There is, of course, the cold worked layer of metal 


where the surface layers have been battered. But 
at times there will be found a layer of ferrite just 
below this cold worked band or in between two layers 
of cold worked metal. The ferrite may border a crack 
that is welded in one or two places. Frequently the 
cracks are filled with rust and chips of steel which 
give the composite the appearance of a large slag 
clusion. These may even be found well under the 
surface, so deep in the metal that it is difficult to 
believe they are not inclusions. Careful examination 
and etching tests, however, will reveal their true ma- 
ture. Fig. 4 shows a section of one of these dirt 
streaks. The micrograph shows a complex structure, 
such as slag often has, but in reality 
this was nothing but a crack fill 

with dirt and rust. The light areas 
were flakes of steel, eroded from 
the edges of the crack as it spread 
into the metal; the darker parts 
were rust. When welded spots with 
bands of ferrite are found, there 
can be hardly any doubt that the 
tire originally had a partially 
welded blow hole, and that this 
was the fundamental cause ot the 
shelling. Fig. 5 shows such a com 
dition. There is every indication 
that the metal had a blow hole 
which was partly welded up during 
rolling. There does not appeat to 


shelling while the others do not. Pe eS See ot ree be any other reasonable explanation 


as Rolled. 
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ef this condition Such areas are not always found, 
put patience in the matter of making sufficient 
specimens from a single shelled spot will often yield 
surprising results. L nfortunately in some cases the 
evidence has been destroyed; shelling has progressed 
so far that the defect has chipped out. Examination 
soon after shelling began might have told a different 
story. 

Frequently in the examination of shelled areas 
black scales will be found. These appear to be shards 
of steel! covered with black oxide. At first this would 
seem to indicate that there must have been at some 
time ar’ opening from the surface of the steel into 
the intcrior and later the surface became scaled dur- 
ing hea'ing for rolling. But decarburization will not 
always »c found adjacent to such flakes of scale. Scal- 
ing du::ng manufacture is, therefore, automatically) 


elimina’ d as an explanation since this high carbon 
steel 1 ld be decarburized to a noticeable extent 
while 1 scale was being formed, The only other 
explana on appears to be heating during service. That 
the la) involved in a shelled area do at times get 
excessi\ ly hot is indicated by the refinement of the 
grain. ie thin flakes, more or less insulated from 
the bul) of the metal by iron rust and dirt, heat very 
quickl) ing to the lack of conduction to the cooler 
sections eclow. The steel becomes heated to above 
the crit) .| point temperature as shown by the change 
in stru. ire. When such temperatures are reached 


oxidati of the surfaces also occurs and the black 
scale is rmed. Fig. 6 shows a section of metal close 


to the face in a shelled area. It is evident that 
the met. has been heated very hot. The grain has 
underg a change as compared with the base metal 
which much like that of Fig. 7. The structure 
is now « coarse sorbite with the effect of cold work- 


ing supe’ mposed. If shelling was due to a gas pocket 
or other defect this condition might have developed 
after the metal had started to break down. On the 


other hand, if shelling was caused by service condi- 
ions such as wheels slipping it is possible that the 
sudden localized heating produced the grain refine- 
ment. The striations due to cold working developed 


later, 


Having found the above conditions in the examina- 


tions of shelled tires in this laboratory, the author be- 
lieves that defective steel, as one cause of shelling, 
fannot be entirely eliminated from the picture. It 
does not appear to be the sole cause. More work 
must be done on this type of failure before a com- 


plete explanation of the cause or causes can be given. 





Fig. 8 Defective Tire 





Fig. 9 (above). Remnant of a Blowhole in a Tire which Developed 
an Internal Rupture 


Fig. 10 (below). Same Specimen ns in Fig. 9. 1000 
Defective Steel 


Under the heading of defective steel is included all 
obviously defective tires, such as those with large 
pipes, internal seams, and large gas pockets. These 
do not differ from similar defects in other forgings. 
Fig. 8 is representative of a common type of tire de- 
fect that has many manifestations. The cracks may 
not extend very far across the section, they may be 
vertical instead of horizontal, and in extreme cases 
there may be a wide crack throughout the greater 
part of the tire. These in general appear to be due 
to secondary pipes as considerable segregation is nor- 
mally present in a fracture of this kind. Figs. 9 and 
10 are from a type of failure that is not as common 
as the others. In this paper it is classed as a defect 
in the steel. The fracture begins in the interior of the 
tire and spreads to the surface generally shelving out 
to the surface at an angle. It presents somewhat the 
appearance of a transverse fissure in a rail except 
that it is not a square break. The condition is be- 
lieved to be very similar if not exactly like that pre- 
sented in Fig. 5. A blow hole existed in the metal 
and was partly closed in rolling. But a weakness ex- 
isted and the working of the tire in service penetrated 
deep enough to cause the bad spot to act as the ori- 
gin of a progressive fracture. These fractures normal- 
ly show the typical rings of progressive fractures the 
same as those that have their origin at the surface. 
Defects, as a type of failure, form a moderately large 
percentage of the total failures; a much larger pro- 
portion than do similar defects in other locomotive 
forgings. This probably is not due to the production 
ot more defective ingots in the tire industry but to 
the fact that the method of making tires is not well 


adapted t» the detection of defective ingots. 
(Continued in the December Issue) 
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T IS DOUBTFUL whether the average client of 
the dental profession considers dentistry an impor- 
tant metal-using industry, even though his “dining 
equipment’’ may depend largely upon some of the most 
complicated alloys known to modern metallurgists. Yet 
statistics show that of all our industries dentistry is one 
of the chief consumers of our precious metals; for ex- 
ample, annual compilations frequently show more pal- 
ladium used in dentistry than in any other industry. 
The alloys used in dentistry have a wide range in 
their physical properties; for example, from pure gold 
with a tensile strength of about 15,000 Ibs./in.*, and the 
low-alloyed golds with a tensile strength of about 20,- 
O00 Ibs./in.*, to the more complicated alloys which in 
the wrought and heat-treated conditions have tensile 
strengths up to 200;000 lbs./in.* The more complicated 
alloys, such as those containing gold, copper, silver, 
platinum, palladium, and possibly nickel and zinc, are 
too compiex for representations in equilibrium dia- 
grams, and their phasial relations are only partly 
worked out at the present time. Many of these alloys 
respond to heat-treatment, and the improvement of 
their physical properties by this is as pronounced and 
as interesting as in the case of complicated alloy steels. 
The beginning of the use of metals in the field which 
has now become known as dentistry undoubtedly has 
an ancient origin, although some of the records are 
incomplete and reports are sometimes conflicting. It 
has been reported that teeth of Egyptian mummies 
had been filled with gold. One author reports that gold 
was used in filling teeth as early as 1500 B.C. Files 
were used as early as the 7th Century A.D. in shaping 
teeth. The principle of the forceps for extracting 


* Battelle Memoria! Institute, Columbus, Ohio. 
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Cast Gold Partial Denture and Inlay, and Cast 
Gold Bridge. (Courtesy S. S. White Dental 


Manufacturing Co.) 


teeth was included by Aristotle in his treatise on me- 
chanics. The Romans were early users of lead for fill- 
ing cavities. Gold leaf is known to have been used in 
the 15th Century and silver leaf as early as the 1/th 
Century, but many preferred to use lead because of 
its greater softness. Fauchard, in his treatise on den- 
tistry published in the 18th Century, discussed the use 
of lead, tin, and gold for fillings, but he expressed a 
preference for fine tin. 

It appears that gold foil for filling teeth was intro- 
duced into the United States in 1795. Low-tusing 
metals were proposed and used about 1820. These 
alloys contained 50% bismuth, 31.25% lead, and 
18.75% tin, to which mercury was sometimes added to 
lower the melting point. 


Use of Pure Gold in Dentistry 

Gold seems to have been one of the earliest metals 
to be used in filling tooth cavities, probably used first 
by the Egyptians, then by the Romans about the be- 
ginning of the Christian Era, and by the Arabians as 
early as the 8th Century. As stated, it was first used 
in the United States in 1795, when a man named 
Wolfendale brought a supply of gold foil from /- 
land. This was prepared by the well-known ae 
beater’s process, and the dentists managed to roll the 
foil into cylinders which were wedged and finally ham- 
mered into the tooth cavity. This foil was what 1s a 
known in the trade as non-cohesive gold. To the ese 
profession this means that the sheets are not welded 
together by hammering, and that it is, therefore, 7 
sary to depend upon mechanical means Of packing a 
holding the gold into the tooth cavity. It was not un ‘ 
about the middle of the 19th Century that a sigh 0 
for making adhesive gold was discovered. It was * 
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High-freq' y Induction Furnaces for Melting Dental Gold Alloys. 


Attachment; for Melting and Stirring Under Controlled Atmospheres 
and for Meiting and as Under Vacuum Are Also Shown. (Courtesy 
the Williams Gold Refining Co.) 
found if the gold foil is pure, its surface clean, and 
it is ann sled just prior to compressing into the tooth 
cavity, foil can be made to weld into a solid piece. 
The mo ern gold foil inlay, then, in ideal practice 
represen - a solid piece of gold formed by welding at 
the pack og pressures, or as the dentist says, “condens- 


7 


ing the ” into the tooth cavity. 
More \odern methods of making the foil have re- 


placed t! old practice of gold-beating. Dentists may 
use a co’ bination of non-cohesive and cohesive gold, 
inwhich ome of the former is placed into the cavity at 
the begin ing of the operation, but the cohesive gold is 
used in |. ishing the filling. Great care is required to 
keep the ld sufficiently free from impurities, particu- 
larly to a id the presence of a film of moisture on the 
surface t is being condensed, and to make sure that 


all of the ‘hin sheets of foil are welded into one solid 
mass, 

Use of -old foil has varied greatly in its popularity. 
At one tinie it was largely replaced by amalgam fillings 
which were much easier to make and less expensive. 
Later, the foil had a return to popularity only to find 
that it was again in severe competition early in the 20th 
Century with the development and extensive use of 
cast gold inlays. At the present time there is a lack 
of agreement in the dental profession as to how ex- 
lensively foil restorations should be used. The relative 
softness of pure gold is against its use in restorations 
Which are subjected to high stresses, although hard- 
nesses as high as 77 Brinell have been reported. A 
highly skilled operator is necessary for production of a 
Satisfactory inlay, and the hammering necessary to con- 
dense the foil properly into a solid piece of gold is not 
a pleasant experience to the patient. Foil inlays have a 
color that makes them somewhat more conspicuous 
than some of the lighter colored cast golds, and for that 
reason the esthetic effect may not be as satisfactory as 
when some of the lighter colored golds are used. .The 
a Is also in direct competition with ceramic ma- 

uch as cements and fused porcelains, which ap- 

proach the natural tooth in appearance. The fact re- 
Pama “seagate are still using foil inlays, and there 
ties th Y who contend that for certain types of cavi 

ne gold foil inlay is the best material available. 

een to note that the present form of 
have had _ that dentists generally use is said to 
that at s origin in the Chicago fire. The story is 
tiie “om ee sheets of gold with papers be- 
was eed ii been in a safe during the fire, and it 
and the eh; at the gold had been perfectly annealed 
shrinkage of the paper during the heating had 
€ foil this corrugated or crinkled appearance. 


given th 


It is now common practice to pack the sheets with 
alternate layers of paper, place them in a closed con- 
tainer, and heat them to a temperature that anneals the 
gold and gives it this corrugated form. 


Amalgam Alloys 


While mercury was introduced into some of the low 
fusing alloys early in the 19th Century to give them a 
lower melting point, it was not until about the end of 
the first quarter of that century that the forerunner of 
the present amalgam alloy appeared. The first product 
was made from a finely divided silver mixed with 
mercury which would set into a solid mass. This be- 
came known as “silver paste.” Shortly afterwards, 
silver coin containing copper was used in place of 
pure silver. Tin was also prepared in finely-divided 
form and mixed with mercury, but with rather unsatis 
factory results. 

In the early days of amalgam alloys it appears that 
there were unscrupulous promoters who abused both 
the amalgams and the patients, and about the middle of 
the 19th Century we find the dental profession in bitter 
controversy on the value of amalgams. From 1840 to 
1855 was known as the “Amalgam War Period,” in 
which many leaders in the profession resolved not to 
use amalgams in any form. Beginning about 1870, 
amalgam alloys were given scientific study. It was 
observed that silver with mercury tended to expand on 
setting, tin with mercury tended to contract, while cop- 
per with mercury showed neither expansion nor con- 
traction. This scientific work soon improved the repu- 
tation of amalgam alloys, but it remained for Dr. G. 
V. Black of Chicago, after intensive research work, to 
announce in 1895-1896 what he termed a “balanced 
formula” for amalgam alloys, which has been the basis 
of the modern alloys for this purpose. He proposed 
an alloy containing 72.5% silver and 27.5% tin. When 
used in these proportions the tendencies of the alloys 
to expand or contract were supposed to be balanced. 
The present composition of amalgam alloy is indicated 
by the specification for amalgam alloys as recently pro- 
posed by the American Dental Association, which is as 
follows: Silver 65% minimum, tin 25% minimum, 
Copper 6% maximum, and zinc 2% maximum. 

The manufacture of amalgam alloy is generally a 
closely guarded trade secret. It is known that the first 
alloys were prepared by melting together the desired 
metals, and then reduction to a fine state of sub-di- 
vision by filing. Later, lathe turnings were used. Pre- 
sumably, the general practice is to employ. improved 
mechanical means of obtaining fine particles compar- 
able to one of the older methods. Recently, a patent 
has appeared which provides for casting the alloy, 








Break-down and Finishing Rolls for Dental Gold Alloys. (Courtesy 
M. F. Pattersen Dental Supply Co.) 
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preparation of turnings that are ground to produce 
rounded particles, which are then classified into selected 
ranges of size, 

In practice, the dentist takes the finely divided 
amalgam alloy, adds to this the proper amount of mer- 
cury, mixes these with a mortar and pestle (tritura- 
tion), mulls the mass in the hands, and then packs the 
resultant product into the tooth cavity. During this 
operation there appears to be a solution of the amal- 
gam alloy in the mercury, and this is followed by the 
formation of new compounds, 

The amalgam alloy consists largely of the compound 
Ag3Sn, and when that reacts with mercury it forms 
largely the two compounds AgsHg; and SnHg3. It 
is probable that the copper forms the compound 
CugHge. The strength of the amalgam alloy filling or 
silver filling, as they are usually called, depends upon 
the composition of the original amalgam alloy, the 
amount of mercury used in trituration, and the care 
used in packing it into the tooth cavity. It is not un- 
usual for test specimens to show compressive strengths 
exceeding 40,000 Ibs./in.?; more than 60,000 Ibs./in.? 
has been reported. 

When properly prepared, amalgam alloys constitute 
a valuable filling material for tooth cavities, but because 
of the dark appearance that develops in service, for 
esthetic reasons they are limited to the teeth which are 
not conspicuous. The possibility of mercury poisoning 
from amalgam fillings has attracted considerable atten- 
tion, but the present opinion seems to be that there no 
longer is any hazard with properly made fillings in 
which the mercury is present mostly in the form of in- 
termetallic compounds. 

Gallium has recently been suggested to replace mer- 
cury in amalgams. 


Manufacture of Gold Alloys 

In general, the manufacturer of gold alloys uses vir- 
gin metals with a certain amount of back stock or 
scrap of the desired composition. Platinum and pal- 
ladium are generally added in the form of thin strips 
after the other ingredients are melted, to effect ready 
solution of these high-melting metals. Melting is done 
in gas- or oil-fired furnaces, although considerable use 
has been made during recent years of high-frequency 
induction furnaces for melting special alloys, particu- 
larly those of high melting point. The alloys are cast 
into ingots which may be slabs or rounds, depending 
upon whether sheet or wire is to be produced. The 
dental industry seems to be unique in that alloys which 
are intended for re-melting are supplied in the form of 
sheets which have been rolled and carefully polished. 


Pyrometrically Controlled 

Electric Annealing Fur- 

nace. (Courtesy M. F. 

Patterson Dental Supply 
Co.) 
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Hydrogen Annealing Furnace With Quenching Tank and Cox 
ber. (Courtesy The Williams Gold Refining Co 
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Melting stock is generally supplied in one- two- 
pennyweight sizes. 

The ingots are broken down on rolls simil those 
used in other industries, with the necessa: riodic 
annealing, pickling, and other treatment. ishing 
rolls are required to produce a very smoot rface, 
and sheet is generally polished before beit t into 
pieces for the trade. | 

Suitable ingots are cast for the manufactu wire, 
They are hot-worked by rolling or swaging, 1d then 
finished by drawing through dies to suitable sis. Here 
again it is necessary to employ intermittent ealing, 
and some of the alloys are quenched from th. anneal- 
ing temperatures to soften them. Some of t!ic manu- 
facturers are using hydrogen atmospheres in their 


annealing and heat-treating furnaces. 


Casting Golds 

The great impetus to the use of cast-gold inlays and 
other dental restorations came early in the present 
Century when it was shown that wax patterns could 
be formed in tooth cavities or shaped to a desired de- 
sign, surrounded by a plastic material, such as a slurry 
of plaster of Paris and finely-divided silica which then 
set to form a mold, the wax removed by heating or 
burning, and the gold cast into the mold. Gold coin 
was early used for castings, but soon alloys of gold, 
copper, and silver, and then alloys of more complex 
composition containing in addition to these three metals 
platinum, palladium, nickel, and zinc. . 

During the period of about 1906-1912 the popularity 
of cast-gold inlays had increased so rapidly that 1t was 
predicted that the foil inlays would be completely re 
placed. This, however, did not prove to be the case. 
Not only are inlays prepared as gold castings, but much 
more complicated restorations are now being prepare 
as one-piece castings, as illustrated by the illustrations 
at the head of this article. 

In the casting of gold-denture restorations some dif- 
ficult foundry problems had to be solved, the problem 
of accurate dimensions being one of the most impor 
tant. It became necessary to develop a casting Pt 
cedure which entirely eliminated shrinkage due to the 
change of the gold from the liquid state to the soli 
state. This was overcome by casting under pres 
sure, generally by centrifugal casting with proper 
gating and an adequate supply of metal to keep 
the molds full until solidification was completed. 
Shrinkage in the solid state still presented a problem 
but the valuable work done by the National Bureau © 
Standards indicated the magnitude of this shee 
and ways and means of compensating for it. ' j 
shrinkage of gold alloys is approximately 1.25% * 
research laboratories and practicing dentists have foun 
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that several methods are available for compensation. 
The wax pattern can be expanded somewhat by in- 
vesting it at slightly elevated temperatures, and the 
mold, consisting of plaster of Paris and silica, or 
preferably cristobalite, can be heated to selected tem- 
peratures, SO that the desired expansion is obtained, 
thus resulting in a casting which is made to extremely 
close tolerances. 
Composition of Casting Golds 

The composition of casting golds used in dentistry 
varies over a wide range, depending upon the intended 
service. Another variation depends upon the color of 
the gold desired, in one case the alloys being designated 
as gold color and in the other as platinum color. For 
inlay casting golds of gold color, the American Dental 


Association Tentative Specification 5 classifies them 
into three groups: 1. Very soft inlay golds; 2. medium 
inlay golds; and 3. hard inlay golds. These are desig- 
nated as \, B, and C respectively in the following 
table, wh: h shows the requirement for these golds as 
to compos tion, hardness, tensile properties, and fusion 
temperati ; 


Detail Recuirements for Dental Inlay Casting Golds (Gold Color) 


Gold Elongation, 
plati: 2-inch Fusion 
gr gage Yield tem 
met Silver, Brinell length, point, perature, 
Type % number % Ibs. /in.? oF: 
M Min. Max. Min. Max. Min. Min. Min. 
A 8 3 12 40 75 _ PREF 1725 
B 7 0 15 70 100 12* 22,000 1650 
. 7 0 15 90 140 12* 27,000 1650 
*This va shall be reduced 0.5% for each 1% of platinum group 
metals in the y. and 8% shall be the minimum elongation allowed for 
any alloy. 


The gencral practice is to maintain a percentage of 
the gold and platinum group elements high enough to 
assure tarnish resistance of the golds to the oral fluids. 


Heat Treatment of Gold Alloys 

Many of the gold alloys used in dentistry respond to 
heat treatment. This was recognized by manufacturers 
many years ago, but it remained for the Russian inves- 
ligators Kurnakow, Zemeczuzny, and Zasedatelev,’ from 
their studies of gold-copper alloys, to suggest the 
mechanism involved in heat-treating such alloys, and 
its application to dental alloys was pointed out by the 
writer? in 1923. 

Ithas been found that on slow cooling, gold-copper 
alloys form two intermetallic compounds, CuAu and 
i corresponding approximately to 75% gold and 
“% copper, and 50% gold and 50% copper, respec- 
iwely. The compound CuAu is the only one that is of 
Particular interest in dental alloys. This does not exist 
m the alloy as it solidifies or in alloys that are rapidly 
guenched from temperatures above about 500° ‘to 
n00° C. It does, however, form in alloys that are 
“owly cooled throughout the:range below 425° C. and 
m quenched alloys that are reheated in this range of 
ot. The formation of the compound greatly 
€s the hardness-and strength of the alloys with 
“tresponding loss in ductility. ; ‘ 
F ige ery a common practice in the heat treat- 
or a golds for testing purposes, and to a 
on et in practice, to quench from 700° C. 
400)" “pm Soften the alloys and then reheat to 
strength oi F.) and slowly cool to harden and 
sien “y em. The quenched alloys are much lower 
tian — and have greater ductility, in which condi- 
ri vs ah more easily adjusted as to shape, while 
aie requirements the higher strengths are de- 


"To 
- Constitute of Metals, Vol. 15, 1916, pages 305-331. 
Mazes R69 40" Journal American Denial Association, Vol. 10, 1923, 


veloped by reheating. It has now been found that 
copper-platinum and copper-pailadium alloys show a 
similar phenomenon, and it appears that the forma- 
tion of compounds of copper with gold, platinum, or 
palladium is the basis of heat-treating dental golds. 

Because of the complicated nature of the alloys con- 
taining other metals that modify these reactions, and 
the possible presence of all three of these elements 
which form compounds with copper, exact details of 
the mechanism are not completely understood. How- 
ever, it is now becoming common practice to heat treat 
dental alloys to develop the properties desired. 

Wrought Golds 

It is in the wrought-gold alloys that one finds un- 
usually high physical properties. The metals contained 
in such alloys are similar to those found in the cast- 
ing golds, but because of the higher content of the 
platinum-group, metals the gold content is considerably 
lower, values down to 55% being found. On the other 
hand, the platinum content is generally higher, this 





Wire Swaging Ma- 
chine for Gold Al- 
loys. (Courtesy M. 
F. Patterson Dental 
Supply Co.) 








alone being as high as 20%, and the platinum and pal- 
ladium content may run as high as 25%. In most 
cases, these alloys respond to heat-treatment, as dis- 
cussed in the case of the casting golds, and the tensile 
strengths of the hardened alloys are frequently 50% 
higher than that of the quenched or softened alloys. 
Tensile strengths close to 200,000 Ibs./in.* and Vickers 
hardnesses up to 350 are found in these heat-treated 
wrought-gold alloys. 

An indication of what is required of these alloys is 
given in the following table quoted from American 
Dental Association Tentative Specification 7, for dental 
wrought-gold-wire alloys: 


Detail Requirements for Dental Wrought-Gold Alloys 


Fusion Ultimate Elongation 
Gold and tem- tensile Y teld 2-inch gage length 
platinum- perature strength, point, v/ 
group wire Ibs. /in.? Ibs. /in.* a “ — 
metals, method, “oven- “oven ‘“‘oven- 
% oF. cooled’’* cooled’** quenched cooled” 
Min. Min. Min. Min. Min. Min. 
75 1.750 150.000 125,000 15 4 
* “QOven-cooled.”” Placed in a furnace at 1290° F. (700° C.) for 10 


minutes and immediately quenched in water at room temperature, then 
placed in the furnace at 840° F..{450° C.) and uniformly slow cooled 
to 480° F. (250° C.) in 30 minutes. 
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Gold Solders 


Gold solders are supplied to the trade with the in- 
dication that they are to be used with 22-carat, 20- 
carat, and 18-carat, and other golds. The fineness is 
generally given. The composition of the solder is ad- 
justed so that it has a lower melting point than the 
eold alloy on which it is intended to be used. In other 
words, solder for 18-carat gold is intended to match 
18-carat gold with reference to color, but to have a 
melting point low enough that the solder can be ap- 
plied without melting the gold. The melting point or 
melting range of solders and the color are adjusted 
by selecting the composition, which usually includes 
gold, silver, copper, and zinc ; some manufacturers also 
iriclude tin. The zine and tin serve to lower the melt- 
ing point. 

Gold solders also respond to heat treatment much 
as do the casting golds previously discussed. 

Fluxes are generally used with gold solders. Fused 
borax and boric acid are the principal constituents of 
these fluxes, although additions of sodium carbonate, 
sodium silicate, sodium chloride, and sodium and eal- 
cium fluorides have been used. 


Platinum 


In addition to the use of platinum in dental gold 
alloys, in which the platinum content may run as high 
as 20% in some of the higher strength platinum-col- 
ored alloys, platinum has considerable use as a pure 
metal. In the form of sheets or foil it is used as the 
matrix for porcelain inlays, porcelain-jacketed crowns, 
and plates for dentures; and in the form of wire it 
is used for pins in attaching porcelain facings to gold 
castings. Attempts have been made to develop sub- 
stitutes for platinum as pins, but the results have been 
only partly satisfactory. Some progress was made in 
the use of gold-palladium and silver-palladium alloys 
and of tungsten and molybdenum wires which were 
gold-plated to make it possible to solder onto the wires. 

Platinum is also used as a heating element in fur- 
naces intended for firing porcelain, and platinum 
thermocouples have to be used in measuring the tem- 
perature of these furnaces. 


Palladium 


During the World War, when the use of platinum 
was restricted and the price was very high, palladium 
came to be extensively used, in place of platinum in 
various dental alloys. The lower density of palladium 
(12.16) as compared with that of platinum (21.37) 
immediately means that for a given weight of metal 
the palladium has a much greater volume. The price 
of palladium per ounce is generally in its favor at the 
present time, this being about two-thirds that of plat- 
inum. 

Palladium .may be_used to whiten the-color, increase 
the strength, and raise the melting point of gold alloys. 
Early in the development of the use of palladium in 
dentistry, alloys containing as much as 50% of pal- 
ladium with silver or with gold were used. These al- 
loys are white in color and are less conspicuous in the 
mouth and, therefore, may be preferred for esthetic 
reasons. 

The present greatly increased cost of gold has in- 
tensified the interest in the use of palladium, and it is 
now being extensively used to replace gold. The price 
per ounce is about three-fourths that of gold, and its 
weight per unit volume is only about two-thirds as 
great. 

Illustrative of some of these new high-palladium 
casting alloys are the following: 
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ER py i ee 10-20 Seen soa. ve b« <'s . 10-15 
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As palladium forms intermetallic compounds with 
copper, many of these alloys respond to heat treatment, 
and certain compositions develop very high tensile 
properties, 

While metallic palladium is soluble in nitric acid, it 
is considered sufficiently corrosion-resistant to the 
oral fluids, and the use of nitric acid can be avoided 
as a pickling medium. By proper alloying, the solubil- 
ity in nitric acid can be avoided. 


The indications are that if the present price of gold 
is maintained there should be a marked incr« in the 
use of palladium in dental alloys, and a more extensive 
use of white alloys in place of the gold-col | ones. 

Nickel 

Nickel is used in certain alloys, largely as . substi- 
tute for platinum and palladium in giving reased 
strength and hardness. In small amounts (0 » 2%) 
provided that the gold plus the platinum gr metals 
is kept above about 75%, nickel has little e!\ ct upon 
the tarnish resistance. On the other hand higher 
percentages of nickel are used, and at the sie time 
the amount of gold plus the platinum-group metals 


is decreased, the tarnish resistance of the alloys is 
seriously impaired. 


Stainless Steels 

It was early recognized that stainless steels contain- 
ing 12 to 14% of chromium and about 0.3%. of car- 
bon were well adapted to the production of certain 
dental instruments. When properly heat treated, they 
had good corrosion resistance and could be made to 
have a relatively good cutting edge. With the discov- 
ery and development of the more corrosion-resistant 
steels of the 18-8 type (18% Cr and 8% Ni), their 
application in dental restorations has also been devel- 
oped. Development was done largely in Germany, 
but their use is now making considerable progress im 
the United States. These stainless steels are cheaper, 
have higher strength than some of the gold alloys, and 
have good corrosion resistance when properly heat 
treated. They have found use in base plates for full 
and part dentures, clasps, crowns, and orthodontial 
wire. While these parts are usually made by die press- 
ing sheets, certain modified compositions can also be 
cast. Stainless steel denture appliances are generally 
assembled by spot welding, but it has been found that 
they can be soldered with gold solders, particularly 1 
the stainless steel is gold plated before soldering. 


Other Alloys 


Space does not permit detailed discussion of many 
other alloys used in dentistry, but brief mention may 
be made of some of them: 5 

Silver solders containing silver, copper, and zinc, OF 
silver, copper, zinc, and tin. 

Fusible alloys containing two or more of the metals 
bismuth, cadmium, lead, and tin. 

Alloys for dies and counter dies, generally low-fus- 
ing alloys. 

Nickel-silver containing nickel, copper, and zinc. 

Heat-resisting alloys of nickel and chromium, oF 
nickel, chromium, and iron. q 

Technic alloys, composed principally of copper 4” 
silver with additions of gold, nickel, or tin. = 

Dental instruments represent a great variety of plain 




















carbon a! alloy steels, including the stainless steels. 
The num er of instruments required in the modern 
dentist's «fice may be indicated by the report that one 
dentist ha- developed 42 instruments specially designed 
for use 11) making gold foil inlays. 

Among the other alloys used in dental instruments 
will be found a special type of Stellite, used because 
of its corrosion resistance. Spatulas made of metallic 
tantalum are used for mixing dental cement because 
of their abrasion and corrosion resistance. Many den- 
tal instruments were formerly nickel-plated, but now 
they are frequently chromium plated. Monel and 
Stainless steel find extensive use in trays, pans, and 
parts of dental machines. 


Dental Research 


The beginning of the use of metals in dental restor- 
ations is undoubtedly of ancient origin. Some valuable 
research work was done in the United States during 
the latter part of the 19th Century. Dental manufac- 
lurers have been engaged in metallurgical research at 
least during the present century. 

A great impetus to this type of research was given 
by the valuable work started at the National Bureau 
of Standards about 16 years ago, and now being con- 
lmued as a codperative work by that Bureau and the 
american Dental Association. Although the practis- 
Ng dentists, the dental laboratories, and the dental 
manufacturers* were slow to recognize the importance 
ot this work and to make application of the findings, 

a the past few years this research program has 

4 pronounced effect in this country. Practising 

a and dental laboratories have become interested 

a anne practical applications of the scientific 
me ia n general, the manufacturers of dentai al- 
ilies e established their own research laboratories 
. € making new and important developments, both 


in 
ee form of new materials and better methods of 
nucessing old materials. 


that, of the 


larger manufacturers had done valuable work prior to 


at 
findings. * Bureau of Standards, but there was limited pubiication of 


Laboratory View Showing Equipment for Thermal Analysis, Fusion Tests, and Heat Treatment of Dental 
Golds. (Courtesy The Williams Gold Refining Co.) 





Dental Laboratories 

Formerly, each dentist handled the entire case of 
making the restoration. During the present century 
there has developed a marked tendency for specializa- 
tion, not only by individual dentists but by labora- 
tories which will give special, and in some cases gen- 
eral, dental service. While at the present time many 
dentists continue to handle all of their work, others 
send it out to special laboratories. It is, of course, 
still necessary for the operating dentist to prepare the 
case, and certain jobs he must still handle himself if 
he uses such materials as amalgam and foil fillings. 
However, the tendency during recent years has been 
to make more and more use of the laboratories, and 
some of these have developed into extensive organiza- 
tions; for example, one laboratory in tnis field has 
had as many as 200 employees. 

Conclusion 

In conclusion, it is evident that the dental industry 
is an extensive user of metals and alloys, especially 
the precious metals, and the industry is both metal- 
lurgically and research-minded. The modern dentist 
is prepared to discuss with his client the corrosion re- 
sistance, fatigue resistance, modulus of elasticity, ten- 
sile strength, elastic limit, hardness, elongation, co- 
efficient of thermal expansion, and casting shrinkage 
of a wide range of metals and alloys. He is prepared 
to place at the disposal of the client, materials ranging 
in hardness from about 30 to 350 Brinell hardness and 
with tensile strengths from about 15,000 to nearly 
200,000 Ibs./in.*. Dental colleges require all students 
to take a special course in dental metallurgy, and many 
of our educational institutions are conducting research 
on the metals and alloys used in dentistry. The man- 
ufacturers of dental golds and other alloys compare 
favorably with any other industry with reference to 
their interest and activity in research and development 
work. They are manufacturing an extensive line of 
materials which must meet rigid requirements in a 
highly competitive field. New and interesting devel- 
opments are continually being announced by these 
manufacturers. 
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L gs THE introductory article to this series 

of case histories in the January, 1934 is- 
sue, we pointed out the importance of the 
executive attitude toward research. Dr. 
Clamer has modestly refrained from em- 
phasizing this in his article, but the reader 
can visualize how the project would have 
fared in the hands of many executives who 
would have made the stumbling blocks into 


stopping points instead of stepping stones, 
In this case the executive had a tech- 
nical understanding of each fundamental] 
fact as it developed instead of having to 
rely solely on the appraisal of the technica] 
workers and that information combined 
with a realization of the value of the goal 
kept him on the path when an executive of 
lesser knowledge and narrower vision 
would have turned back.—H. W. Gillett 


The Development of the 
SUBMERGED RESISTOR 


INDUCTION FURNACE 


By G. H. Clamer * 


No. 7 in a Series of Case Histories in Metallurgical Research 


electric melting furnaces. I was at that time work- 
ing on a research problem, the solution of which 
seemed possible only through the use of an electric 
furnace. That particular problem is, however, still 


|. WAS IN 1911 that I first became interested in 


‘unsolved, although I am today nearer to solution of 


it than I then was. Although I had the vision of an 
electric furnace for solving this problem, I had no 
conception whatever of the amount of time and money 
that might be necessary to perfect a furnace that 
would meet my requirements. 

The electric furnace at that time was not yet com- 
pletely ‘‘sold” to the steel industry. It was still pass- 
ing through the stage of infant diseases and troubles: 
It had not been thought of as a practical equipment 
for brass melting. The only tests in melting brass that 
had been made up to that time were made by The 
American Brass Company and by the General Electric 
Company. Tests conducted by The American Brass 
Company were made in an open ring type induction 
furnace of the Kjellin type, which had been designed 
for steel melting. The experiments were discontinued 
after finding that the molten brass in the ring shaped 
crucible was thrown out of the crucible by almost ex- 
plosive violence, due to the manifestation of “pinch 
effect.” The experiments of the General Electric 
Company were made with a revolving, barrel shaped 
furnace with an over bath arc. This furnace was the 
forerunner of furnaces of that type now on the mar- 
ket. It was known as the Weeks Furnace, being 
named after its inventor. Charles A. Weeks, a Phil- 
adelphian. Dr. H. W. Gillett invented and patented 
the rocking feature later applied to the over bath arc 
type furnace, Such furnaces are now extensively and 
successfully used, mostly for melting the lower zinc 
containing alloys. 

I was at that time frequently thrown into contact 
with Dr. Carl Hering, a prominent electrical engineer 


* President, The Ajax Metal Company, Philadelphia, Pa. 
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in Philadelphia. Dr. Hering had been working with 
electric furnaces, and was of the opinion that it would 
be possible to pass currents of exceedingly high den- 
sity through molten metals. In his experiments he 
led power into molten metal through electrodes in- 
stead of inducing the current in a ring of molten metal 
as is done in the induction furnace. He passed elec- 
trical energy through molten metal held in an open 
trough of U form. To his surprise, the molten metal- 
lic conductor, after a certain current density was ex- 
ceeded, constricted in cross section at a point furthest 
removed from the electrodes. Accompanying this 
phenomenon was a whistling sound and he thought a 
hole had broken through the refractory at the bottom 
of the trough and the metal was there escaping. He 
later found by further increasing power the molten 
conductor could be completely snapped off and the 
power input thereby shut off. As the molten conductor 
assumed the appearance of having been constricted 
in cross section, much the same as a rubber tube would 
have if clamped by a pinch cock, he humorously re- 
ferred to the phenomenon as “pinch effect,” by which 
name it has ever since been known and referred to 
in the technical literature. ; 
Dr. Hering explained his observations to Dr. E. F. 
Northrup, who worked out the theory underlying the 
phenomenon and originated the formula for its quant 
tative determination. He stated the law as follows: 


In parallel conductors free to move and in which currents flow m 4 
same direction, a force is exerted that tends to bring the conductors e 
gether. A liquid conductor may be considered a bundle of para 
conductors. 


The formula of Dr. Northrup has been generally ae 
cepted and used for calculating the magnitude of this 
force. : ' 
With a knowledge of the theory of the pinch effect 
as developed by Dr. Northrup, Dr. Hering now es 
ceived the idea of designing an electric furnace m t 
form of two enclosed columns of liquid metal in soe 
tact with electrodes at the outer end for supplying Cur 
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rent and joined by the liquid metal of a bath sub- 
merging them at the other. He reasoned that if it 
were possible to maintain on these columns of liquid 
metal a sufficient hydraulic head the breaking of the 
electrical circuit due to the “pinch phenomenon”’ could 
be overcome. His reasoning was correct; namely, that 
liquid metal would be forced out from the center of 
the molten resistors in such a furnace and that the 
liquid metal above would flow in on the periphery of 
the resistors, thereby causing a continuous and auto- 
matic electro-dynamic circulation. 

Up to the time he came to me with the idea, Dr. 
Hering had not proved his assumptions beyond having 
made some experiments with mercury in glass con 
tainers and having made a few unsuccessful trials 
on a slightly larger scale. He was of the opinion that 
a practical test of his ideas could be made by the ex- 
penditure of $500.00. Briefly stated, we were able 
by the expenditure of approximately that sum to dem- 
onstrate with a small furnace in which tin was melted, 
the soundness of the following ideas: 


1. That ry heavy power could be forced into such a furnace. 

2. That e breaking of the circuit due to “pinch efect’”’ could be 
overcome hydrostatic head. 

3. That e metal would circulate violently. 
Such a ‘urnace really was an automatic, valveless 


pump for the circulation of molten metal. The initial 
experiments were sufficiently encouraging to lead us 
on. 

The Iicring furnace, as it may be described, con- 
sisted simply of electrodes, resistor channels holding 
molten metal, and a bath of metal above. Simple as 
it may sound, the development work with this type 
of furnace was given up only after the expenditure of 
over $100,000.00 jointly by ourselves, The Scovill 
Manufacturing Company and the National Cash Regis- 
ter Company ; these companies having codperated with 
us in attempting to construct a practical furnace us- 
ing electrodes. Following were the difficulties en- 
countered but not recognized at a sufficiently early 
stage to understand the grave nature of the same: 

The electrodes, because of the necessity for carrying 
enormous currents, must necessarily be made of metal. 
Dr. Hering, a few years prior to the time we began 
our development work, had conducted an elaborate 
tesearch resulting in his working out the correct pro- 
portioning of electrodes for varying power input, 
whereby the lowest heat losses through the electrodes 
resulted. The result of his research work may be 
summed up in the following statement: Jf electrodes 
are so proportioned that the current in same will heat 
the mner ends to the furnace temperature, the total 
combined losses will be the least possible, and the 
electrode will at the same time abstract no heat from 
erse ; it will then in effect act as a perfect heat 

or, better even than the walls, as far as chilling 
the product is concerned. 
nfortunately, Dr. Hering’s experiments were con- 

i nts direct current. He calculated very 
eta he er any of the electrodes in the 
Scrat pe su sequently built. It is readily under- 

7 a * len using metallic electrodes with their 

Neat conductivity, as well as high electrical con- 
he ole, that enormous heat losses might easily result. 
rodes were in direct contact with the molten 
ease Path of the heat flow was, therefore, un- 

- 4n accordance with the theory of elec- 

ee er ooning so carefully worked out by Dr. 
port; 8, he was fully conviriced that by proper pro- 

Moning of the electrodes the flow of heat from the 
ce outwardly through the electrodes could be 


blocked. He believed that heat losses resulting from 
the I?R losses were the only losses to be reckoned with 
so far as the electrodes were concerned. 

As I have above stated, Dr. Hering’s electrode ex- 
periments were conducted with direct current. When 
alternating current was used, as was essential in order 
to meet practical conditions, his calculations were com- 
pletely upset due to the manifestation of “skin effect.” 
“Skin effect,’ although at that time known, was not 
nearly so well understood as it is today, and especially 
there was very little knowledge on the subject in con- 
nection with the tremendous currents required in his 
furnace. This first difficulty led to many experiments 
and much grief in attempting to find a means for over 
coming electrode losses. 

Naturally, as the electrodes heated the I*R losses 
became greater. This alone was a very disturbing 
factor affecting the electrode proportioning formula, 
but the most disturbing factor was the “skin effect.” 
As the heat from the furnace through the path of 
the resistors flowed back into the electrodes, the elec 
trodes reached the molten state. This naturally sug- 
gested water cooling. Although it was not a very 
comfortable feeling, because of explosion hazard, to 
be experimenting with water cooled electrodes in a 
furnace that was known to exhibit a great outward 
flow of heat from the furnace through the electrodes, 
we nevertheless continued with water cooled electrodes 
until the development work on the Hering electrode 
type of furnace was abandoned. | well remember the 
remark made to me by our patent attorney when | 
submitted to him the Hering patent application. He 
numbered among his clients one of the large electro- 
chemical concerns at Niagara Falls and, therefore, 
had experience with the handling of large power 
through water cooled electrodes. His remark was as 
follows: “This looks to me like a water heater.” Had 
I listened to his advice we would not have spent the 
large amount of money on the Hering Furnace that we 
subsequently did before actually finding out for our- 
selves that a construction such as described was in 
fact as much of a water heater as it was a metal 
heater. Neither would we now be in the electric fur 
nace business. / am a firm believer in the fact that 
great progress is made by making mistakes and by 
encountering difficulties. When mistakes are made or 
difficulties encountered, there is in the red-blooded 
man a spirit of determination enflamed; a determi- 
nation to overcome the obstacles encountered or to 
correct the error. 
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[5 Fig. 1. Hering Electrode Type 
Furnace—120 KW. Capacity. 


Dr. Hering explained to me his law for electrode 
proportioning and why the losses through the elec- 
trodes should not be high. In a two-phase brass fur- 
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nace, powered with 120 kilowatts and 22,000 amperes 
passing through the electrodes, we found by actual 
measurement that 50% of the heat energy was being 
carried out by the electrode water cooling stream. 
(Fig. 1) 

We tried to overcome the “skin effect” by making 
the electrodes hollow and filling the hollow space with 
refractory. 

With this type of electrode we were at least able 
to operate as the heat losses were cut down. The 
furnace above referred to was equipped with this 
type of electrode. It can be well imagined what the 
heat losses must have been in the earlier furnaces. 

The second difficulty encountered was that of im- 
bedding these enormous electrodes in refractory ma- 
terial and to prevent the cracking of the refractory 
due to the unequal thermal expansion of the metallic 
electrodes as compared with the refractory material in 
which they were imbedded. 

[t is not hard to realize the difficulties to be en- 
countered when attempting to imbed metallic elec- 
trodes having a diameter in excess of 6 inches and a 
length of 12 inches in the hearth of a furnace that 
must be kept metal tight. Strange to say, we did suc- 
ceed on a number of occasions to the extent of oper- 
ating furnaces for a period of several weeks before 
cracking and leakage resulted. It was, of course, not 
possible to allow a furnace charge to cool to the solidi- 
fication point after once being started. This inevitably 
resulted in cracking when the furnace was re-started. 

After being brought to a full realization of the 
problems involved in attempting to produce a com- 
mercially practicable furnace of this simple design, | 
asked Dr. Hering why he did not abandon the use 
of the electrodes which were the source of all our 
grief, and continue our experimenting with an induc- 
tion furnace using the “pinch force’ as a means for 
circulating the molten metal in the resistor. This 
seemed like a perfectly simple and obvious thing to 
do; namely, to merely join the two resistors around 
a magnetized core. That is what we afterwards did, 
and it was the road that led to success. Dr. Hering 
explained to me, with much scientific data and many 
formulae, why this did not seem practical to him. He 
stated that he had realized such possibility when he 
applied for his patent and had, therefore, injected 
some process claims based on the use of circulating 
metal by means of “pinch pressure.” His contention 
was that the molten metallic circuit, in order to em- 
brace a magnetic core and also a primary coil that must 
be placed within the loop in order to obtain a satisfac- 
tory power factor, would be so long that the metal 
therein would be volatilized before it reached the bath. 
He believed also, that a still greater refractory prob- 
lem would be presented because of the size of the re- 
fractory lining necessary to accommodate such a long 
loop of metal. As he put it, it was like building a 
window in the furnace. 

It was some time after this that Wyatt conceived 
the idea of the form of resistor loop, now so generally 
used in the submerged resistor type of furnace of to- 
day. Our electric furnace research was at that time, 
and has ever since been under my executive direction. 
James R. Wyatt was one of our staff under Dr. Her- 
ing during this development period; he had oppor- 
tunity for closely observing what was happening in 
all parts of the many furnaces constructed. He also 
had the particular opportunity of observing the fluid 
action in the electrodes after they became molten. The 
electrodes invariably melted back to the point where 
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they were restrained from further melting only by 
the water cooling. One of the forms of electrode 
used, as previously stated, was that of a cylinder with 
a head on it. (Fig 2) The resistor was attached to 
the middle of the head. I neglected to state previously 
that we found added to our difficulties the necessity for 
overcoming the impact of a hot stream of liquid metal 


resulting due to “pinch pressure”. Pinch pressure js 


Fig. 2. Hering Electrode Hollow 
Cylinder Type — Hollow Space 
Tamped Refractory Material. 


effective over the entire length of a resisor, and, 
therefore, a stream of hot metal is forc n both 
directions; namely, out of the resistor into the bath 
and down through the resistor against the trodes. 
The washing action of the down flow of hi etal we 
attempted to overcome by making an elect of the 
design to which I have referred; namely, ‘hat of a 


hollow cylinder with a head on it. The hollow cylinder 
was tightly tamped with refractory material. Not- 
withstanding this construction of the electrodes which 
overcame this downward washing action due io “pinch 
pressure” it was noted that the electrodes still per- 
sisted in melting back to a point where further melting 
was prevented only by the water cooling. 

Wyatt was delegated to install a small experimental 
steel melting furnace at the plant of the Firth-Sterl- 
ing Steel Company in Pittsburgh. This furnace was 
equipped with electrodes such as I have just described. 
Molten steel was poured in, and not long after it ran 
out through the bottom. When the furnace was dis- 
mantled and the electrodes examined, Wyatt found that 
a wall of steel not more than 1/16 of an inch was lett 
on the electrodes. He was no doubt within 1/16 of an 
inch of his life. Had the steel broken through at that 
time, there probably would not now be an Ajax-Wyatt 
Electric Furnace. 

After this nearly fatal accident, we decided to 
conduct some experiments with the hope of discover- 
ing the nature of the forces and actions in metallic 
electrodes. Open forms were molded in ordinary 
molding sand and the experiments were conducted by 
using pure lead, not only for the metal of the bath, 
but also for the electrodes. The design used for the 
electrodes was that of a stirrup. The resistor was 0! 
the usual straight cylindrical shape used in all the 
experiments. Sufficient hydraulic head was maintained 
in a crucible to overcome the “pinch pressure and 
thus prevent the rupturing of the circuit in the re- 
sistor. (Fig. 3) The electrodes soon became molten 
as they always did, irrespective of our careful propor 
tioning and designing. Considerable banking of the 
liquid metal in the electrode was observed at the right 
angle bend in the electrode. At this bend, it must be 
understood the current flowed through a right ang 
As conductors carrying current in like direction attrac 
each other, whereas conductors carrying cartes m6; 
opposite directions repel each other, it will be un ler 
stood that repulsive action results in such an — 
path. Was this action due to backward flow resulting 
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In order to determine which of these forces was 
causing this banking of the metal, our next experiment 
was to duplicate the conditions in the electrode used 
in the lead melting furnace I have just described. 
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Fig. 3. ctrode form having 90° angle connected with the Hering 
resistor, crucible. Decided action of metal on the line BB piling 
up again utside walls was observed. We questioned if this action 
was due backward flow of metal resulting from ‘‘pinch force’ in 
resistor, or if it was due to “‘motor effect.” 
We ni ide a form duplicating the conditions in the 
electrod: used in the experiment I have just described 


by main aining the same cross sectional area and the 
same current density, also the same angularity for the 
current path. To this form we attached no resistor 


and the: by eliminated any effect that might result 
therefr: Current was led into this right angled 
form, aid the current density was so chosen that it 
corresponded with that to be used in electrodes. The 


power input was not sufficient to melt the metal, so 
it was melted with a torch. When the current passed 
through the melted metal the same banking effect at 
the corner was observed. As this banking effect re- 
sulted under the described current conditions which 
We sO proportioned that the “pinch pressure” was 
negligible, we concluded that the banking was due to 
motor etiect. 

To confirm this belief, we conducted an additional 
experiment by passing power with the same current 
density through a straight conductor of rectangular 
cross section. The current density was maintained the 
same as in the former experiment and was, of course, 
also not of such magnitude that the metal could be 
melted by the power input, so was again melted by 
atorch. Here again, the dimensions of the conductor 
were such as would be used in electrodes; the “pinch 
effect” was accordingly again negligible. In this experi- 
ment no banking of the liquid metal was observed. 

This experiment confirmed our assumption that 
the banking was due to motor effect, the motor effect 
Tesulting because of the angularity of the current path. 
As this banking action indicated the presence of a 
Seg of considerable magnitude, notwithstanding the 
oni dimensions of the molten conductor and 

conditions were of electrode proportionings, 
ethan Fealized that the force could be exerted 

Re ne he ri intensity if it resulted under con- 

€sistor proportioning. 
oo ~~ was the first attempt to apply 
Was also ane s circulation of molten metal. It 
Print om ef phe our part to use the principle 
energy ha seni inc — lor converting electrical 
Mead fone “i energy. In this experiment we used 
aving the dimensions of an equilateral 











triangle. (Fig. 4) Two of the legs of the triangle 


formed the resistor and the third was made of wider 


dimensions so as to constitute a bath. The magnetic 
loop of a transformer was made to interlink one of 


Fig. 4. The first attempt to embody 
the ‘‘motor effect’’ idea as a means 
for circulating liquid metal. In this 
~S case two legs of the triangle formed 
the resistor, and the other leg the 
Yy bath. There was a decided banking 
4 effect in the angle farthest from the 
bath, and banking effect of less mag- 


/ Y ~ nitude at both angles, which the re- 
J fe SN sistor formed with the bath. In the 
fis / F construction shown there is a trans- 
( Me A ™ former, the magnetic loop of which 

™ fl. & surrounds one leg of the resistor, 
/ _ and the primary coil is placed on one 
x ". of the legs outside of it. 
° 
~\ 
s 


the sides of the leaden triangle and the primary coil 
was placed upon the magnetic loop outside of the 
triangle. In this experiment the dimensions of the 
two legs of the triangle were such that with the den- 
sity of the induced current flowing therein they soon 
melted. The heating was continued until the bath 
too became molten. Observation revealed the fact that 
there was violent banking and stirring of the metal 
at the angle opposite the bath, and banking and stir- 
ring to a lesser degree at the angles at the bath end. 
As the angles were all of 60°, motor effect of each of 
them would necessarily be the same. As the bath 
was of much greater cross section than the resistors 
the current density of the current flowing through the 
bath was very much lower than that flowing through 
the resistors. This being a fact, the pressure on the 
bath side of the triangle was relieved. 

This experiment indicated clearly that there was an 
electro-magnetic force exerted at the angles of such 
magnitude as to offer a practical means other than 
“pinch pressure” for circulating molten metal. It in- 
dicated the possibility of constructing a_ practical 
electric melting furnace. This experiment pointed 
the way not only to a means of circulating molten 
metal, but also a means for eliminating the trouble- 
some and impractical electrodes of the Hering furnace 
with which we had previously been experimenting. 
This was the discovery of James R. Wyatt that led to 
the development of the now well known Ajax-Wyatt 
submerged resistor induction furnace. 

The induction principle in electric furnace opera- 
tion was not new in the art at that time. The earliest 
conception of this idea, I believe, can be credited to 
E. A. Colby of Newark, who was granted a patent in 
1888. DeFerranti in Europe patented the same idea 
almost simultaneously. Neither of these inventors, 
however, conceived the idea of a submerged resistor 
upon which was exerted the hydro-dynamic pressure 
of a molten bath. Both inventors described the open 
ring type induction furnace that soon thereafter be- 
came well known. In the furnace described by them, 
the bath of metal constituted a single turn secondary 
circuit of a stepdown transformer. 

A few years after Colby’s patent was issued, 
namely, in 1901, Kjellin in Sweden was melting steel 
in a furnace of the Colby type. Kjellin’s furnace 
differed from that of Colby in that he placed the 

primary circuit of the transformer within the sec- 
ondary loop, and thereby secured the great advantage 
of a better power factor. The early work of Kjellin 
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led to the development of the larger open ring type 
furnaces used in the steel industry. Many modifica- 
tions of the original Colby furnace have been pat- 
ented and a number of these, particularly the multiple 
loop and unit hearth type such as the Réchling-Roden- 
hauser came into extended use. Nearly all of these 
furnaces have, however, of late years been replaced 
by furnaces of other types. The main reasons for 
the abandonment of this type are the following: 

High initial cost due to the réquirement of very 
low frequency power, high upkeep and uncertainty of 
operation due to refractory difficulties; also unsatis- 
factory dimensions of the bath and necessity for re- 
taining in the furnace a residual molten bath. A few 
open ring type furnaces are still in operation, because 
much ingenious effort has been expended in attempt- 
ing to overcome the inherent difficulties. 

Having established the fact that the induction prin- 
ciple could be taken advantage of, thereby eliminat- 
ing the troublesome electrodes, we next conducted 
experiments to determine if it was possible to use 
“pinch pressure” to circulate the molten metal in the 
resistor of an induction furnace. With this objective 
in mind we next made a sand form using the same 
dimensions for the resistor and the bath as we used 
in the previously described experiment, using also the 
same current density. The only difference in the two 
experiments was that in this one in the place of the 
angular resistor we used one having uniform cross 
section and of semi-circular form. Power was care- 
fully applied until the lead in the resistor and the 
bath became thoroughly molten. We noted that there 
was decided banking and overheating of the liquid 
metal at the point farthest removed from the bath. 
There was a decided choking effect at the points 
where the semi-circular resistor loop met the bath, 
indicating that the motor force due to the angularity 
at these two points was greater than the “pinch pres- 
sure” forcing the liquid metal out of the resistor. 

These experiments rather confirmed Dr. Hering’s 
explanation and prophecy that I have referred to be- 
fore. Dr. Hering contended that the metal in such a 
resistor would not free itself by “pinch pressure” and 
that overheating would result. He unfortunately did 
not go far enough in his reasoning to suggest ways and 
means for overcoming this difficulty. A practical in- 
duction furnace using “pinch pressure” as the force 
for circulating metal in the resistor has been designed ; 
I will refer to it later. 

The next experiment led to the form of resistor 
that is now the standard form used in the Ajax- 
Wyatt Furnace. It is a resistor with an acute angle 
at a point farthest removed from the bath and with 
obtuse angles or a flaring mouth at the end of the 
resistor where it joins the bath. This resistor was so 
designed with the specific object in view of obtaining 
maximum pressure due to motcr effect at the root of 
the resistor and minimum pressure due to motor ef- 
fect at the two points where the resistor joins the 
bath. With a resistor of this type properly propor- 
tioned there can be produced electro-dynamic pres- 
sure of such magnitude that very energetic circula- 
tion of the metal results. As in all pump construc- 
tions back pressure should be avoided, just so the back 
pressure due to electro-dynamic force within the path 
of the current flow at more than one point should be 
avoided. To avoid back pressure the resistors are 
purposely flared at the mouth and in this way it is pos- 
sible to circulate the metal freely in the resistor. 
The circulating stream of metal from the resistor 
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easily enters the bath and in turn exerts the circulat- 
ing influence upon it. In a resistor so proportioned in 
respect to the current applied, pinch pressure myst 
necessarily exist, also Joule effect as circulating in- 
fHuences. By placing such a resistor in a submerged 
position, whether horizontal, vertical, or at an angle, 
the three forces exerted therein; namely, motor force. 
pinch force and the circulation due to Joule or heat 
effect, all tend to force the metal outward from the 
resistor. Because of hydro-dynamic pressure of the 
bath, the heated metal thus forced out is replaced by 
cooler metal. 

There is another effect that is encountered when 
alternating current is used and which becomes greater 
in magnitude as the frequency of the current is jn- 
creased; viz, skin effect. Skin effect distorts the 
path of the current in its passage through thie resis- 
tor. It thereby shifts the magnetic field, increases 
the current density in certain parts of the resistor, 
and leads to many complications that upset the mathe- 
matical calculations taking the same into account. 
The action of the field of the primary circu:t acting 
on the field of the secondary circuit also disiorts the 
current path. 

The dimensioning of resistors requires a knowledge 
of the resistivity of the metal in its liquid forin. The 
resistivity as determined under direct current condi- 
tions varies widely with the resistivity as determined 
under alternating current conditions. The manifesta- 
tion of skin effect which causes the current to flow 
only in a portion of the conductor explains this. As 
Dr. Northrup had, as I have previously stated, worked 
out the formula for the quantitative determination of 
pressure due to pinch effect, we delegated to him the 
problem of working out the formula for pressure due 
to motor effect, and also the combined pressures due 
to motor effect and pinch effect, as they co-existed 
in the Ajax-Wyatt furnace. 

The following is a summary of his conclusions. In 
the Ajax-Wyatt furnace hydro-dynamical forces of 
considerable magnitude are developed which give rise 
to fluid motion, particularly at apex of the V shaped 
resistor used. Furthermore, the upright position oc- 
cupied by the furnace effectually prevents rupture of 
the circuit by internal pressure forces. Both motof 
effect and internal pressure effect increase with the 
square of the current and thus any increase in current 
will cause these two effects to increase in the same 
ratio. i 

Dr. Northrup did not take into consideration, im 
arriving at his mathematical conclusions, the two fol- 
lowing disturbing influences: 

1. Skin effect; : 

2. Distortion of current path due to action of primary field on see 

ondary field. 
When these are taken into consideration the mathe- 
matical relationship becomes so extremely complicated 
that there is only one sure way for determining the 
dimensions and current relationships in the design- 
ing of a resistor that will operate with maximum ef- 
ficiency; viz, the method of cut and try after the 
best mathematical calculations have been made. This 
has been the method we have always followed. _ 

As is usually the case when an inventor believes 
himself to be the first in the field, a complete search 
of the patent office records of the world revealed a 
patent in anticipation. We found, several years or 
the granting of the Wyatt patent, and after we ne 
spent a considerable sum of money in developing t 2 
invention, that a patent had been issued about te 
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years prior to Mr. Charles P. Schneider, President of 
the Creusot Steel Works of France. The Schneider 
patent was the first patent covering an induction fur- 
nace having a submerged resistor, and in which the 
bath of metal exerted hydraulic pressure upon the 
molten metal of the resistor. In the Schneider fur- 
nace the molten resistor constituted the secondary 
loop of a step down transformer. Schneider had no 
idea, however, of utilizing the pinch force for circu- 
lating the metal in the resistor. His patent described 
the circulation as being entirely due to thermal effect. 
To accomplish this the resistor was placed in a sub- 
stantially horizontal position, and its connections with 
the molten bath were at different levels. Due to the 
difference in levels, Schneider concluded that the 
hot metal from the resistor would flow out at the top 
level, while the cooler metal would have an inward 


flow at the bottom. The Schneider furnace operation 
is based upon the principle of a hot water heater with 
its attaciied circulatory system. 

Schneder, at that time, was no doubt unfamiliar 


with pinch force. As I have previously stated, the 
constriciion in the diameter of a molten conductor 
through which a current of high density is passed, 
was acc lentally discovered by Dr. Hering in 1909; 
viz, the “pinch effect.” This discovery was made 
about five years after the issuing date of the Schnei- 
der pateiit 

Some experiments were made in France with the 
furnace described by Schneider; they were, however, 
soon abandoned because the circulation in the re- 
sistor was of such a sluggish nature that the fur- 
Nace was impractical. The melted metal remained in 
the resistors for such a period of time that it became 
overheated and the refractory in which it was held 
was soon destroyed due to fusion. 


The actual dimensions and current relationship as 
used by Schneider have since been calculated using 
the “pinch effect” formula and it has been found that 
“pinch effect” of very small magnitude existed. The 
exertion of pinch force is naturally one of degree. It 
must necessarily be present in all molten resistors. 
The magnitude of the pinch force may, however, as 
Was true in the Schneider furnace, be of such small 
degree that it has very little, if any, effectiveness in 
producing circulation. Had Schneider understood 
pinch force he would either have decreased the di- 
ameter of his resistors using the same current input, 
or he would have greatly increased the current input. 
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Pig. 5, , 
Wyatt Induction Furnace using V-form secondary. Dotted lines 
indicate direction of circulation. 


This means that the current density in the Schneider 
resistors was so small that pinch force effective for 
circulation did not exist. Pinch force of small mag- 
nitude was present in the Schneider resistors but not 
recognized by him. 

As Schneider was the first to conceive the idea of 
an enclosed and submerged resistor upon which was 
maintained the hydro-dynamic pressure of a bath of 
liquid metal, and conceived also the idea that circu- 
lation of the metal within the resistor was an essen- 
tial for success he, therefore, secured a very broad 
patent. The first claim of his patent reads as follows: 

“In combination a chamber for holding molten metal, one or more 
pipes communicating with said chamber so constructed as to permit 
circulation of molten metal, an iron core encircling said pipe or pipes 
and means for producing lines of force in said core.” 

It is quite evident that a furnace, irrespective of its 
specific design if it uses a submerged resistor, a hy- 
draulic head of metal and means for circulating the 
metal in the resistor, infringes on this broad patent 
of Schneider. Realizing this fact, we purchased the 
Schneider U. S. A. patents. Our field was now clear 
to build furnaces with submerged resistors having the 
metal therein more vigorously circulated than was 
possible under the Schneider invention of using 
thermal effect alone. 

Three methods for producing active and energetic 
circulation such as required in a successful furnace 
may be used: 

1, Motor effect, resulting from the action of the field of one leg of a 
resistor upon the other. This is accomplished by the simple means of a 
return bend resistor having an acute angle such as used in the Ajax 
Wyatt Furnace. 

2. The reaction between the field of a coil constituting the primary 
of the furnace transformer upon the field of a liquid metal secondary 
loop of the furnace transformer. This is accomplished by placing the 
primary coil in an eccentric position in respect to the secondary loop. 

3. A third method is to constrict the diameter of the molten metal in 
the resistor at some point removed from the bath. By this means 


maximum pinch pressure is exerted at such point, thereby causing cir- 
culation, 


Motor force is a repulsive force. The metal, when 
acted upon by this force, is consequently repelled to 
the far side of the channel in which it is contained. 
In this case the cooler metal by reason of hydro- 
dynamic pressure flows in on the near side of the 
channel to replace the expelled metal. (Fig. 5) 

When the pinch force alone is used for circulat- 
ing, heated metal is forced out from the central por- 
tion of the molten resistor and flows in at the outer 
diameter thereof. These forces cannot act in an en- 
tirely undisturbed manner. They are manifested to 
more or less extent in the same resistor. (Fig. 6) 
Fortunately, the forces exerted are such that they all 
tend to expel the heated metal from the resistor and 


Fig. 6. Diagram illustrating the 
action of “pinch force” as applied 
in the Hering Electrode Type 
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through hydro-dynamic pressure the expelled metal 
is replaced. In the Wyatt furnace, with the return 
bend or V form resistor, the predominant force is 
motor force resulting from the action of the field « 
one leg of the resistor upon the field of the other leg. 
There is also expulsion of the metal due to pinch force 
and a tendency of the metal to rise because of thermal 
effect. In addition, there may be circulation result- 
ing from convection due to gassing of some volatile 
constituent of the metal in the resistor. There is also 
the repelling action of the field of the primary circuit 
upon the field of the secondary circuit. 

In the second case, if a U form resistor of uniform 
cross section is used and the primary of the trans- 
former is placed in an eccentric relationship thereto, 
the motor force of primary upon secondary may pro- 
duce the dominating pressure and pinch pressure is 
of secondary importance. Thermal effect and con- 
vection effect also exert their advantageous influence 
in circulating the metal upward. (Fig. 7) 








-— SS Fig. 7. Wyatt furnace using 

i WS AQ U-form secondary and primary in 

Vi‘ MQ YH eccentric relationship thereto. 

— a, EQN NY — Arrows indicate direction of 
{FF S SQ) & circulation. 





rig. 8. Foley Type Furnace— 
orm secofdary, primary in 
concentric relationship thereto 
and constriction of secondary 
path at bottom; viz., maximum 
pinch pressure at bottom. 





In the third case, where the primary of the trans- 
former is placed in a concentric position in relation to 
the secondary loop and a constriction of the section 
of the secondary loop is provided, then the predom- 
inating pressure is that of pinch force at such con- 
stricted section. The motor effect of secondary upon 
secondary is in this case practically nil. (Fig. 8) 

From the above statement of facts it will be readily 
understood that the study of the circulation of mol- 
ten metals in induction furnaces is a complicated sub- 
ject, and as I have previously stated there is the fur- 
ther disturbing influence of skin effect. 

In all cases provision must be made to free the re- 
sistor of the very rapidly heated metal and to replace 
the same by colder metal. In order to effectively ac- 
complish this the force causing the circulation must 
be relieved at the point of entry to the bath. To sum 
up, there must be a maximum pressure at some point 
in the resistor removed from the bath, and a minimum 
pressure at the two points of entry into the bath. 

Charles B. Foley, at the time we were working with 
the Hering electrode furnace at the plant of the Na- 
tional Cash Kegister Co., conceived the idea of a sub- 
inerged resistor furnace operated with pinch pressure. 
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Foley, | do not believe knew that there were process 
claims in the original Hering patent that antedated 
him. He built a small model of a furnace with a re- 
sistor loop of uniform cross section throughout and 
with the primary of the transformer in a concentric 
position in respect to the secondary, and no provision 
for relieving the pressure at the entrance to the bath. 
Overheating in the resistor due to its great length and 
the backpressure at the point where it entered the 
bath, was the cause of the failure of this furnace 
Foley probably realized this and then conceived the 
idea of constricting the cross section of the secondary 
loop at a point removed from the bath and flaring the 
mouths of same. Foley filed a patent application coy- 
ering this idea in 1914. He afterward secured backers 


- 


who backed him up to the extent of $130,000.00 in 


attempting to build a practical working furn: Foley 
evidently did not have a sufficiently clear "a stand- 
ing of all the intricate problems involved, se fur- 
ther work was abandoned at the plant 8 is de- 
velopment was carried on, and Ajax-Wyatt < urnaces 
installed. 

Through unintelligent handling of his picnt ap- 
plication in the Patent Office, Foley did not «ply for 
the broad claims covering his structure to «hich hé 
was entitled. In 1926 his application filed in |14 was 
still in the Patent Office. At that time we } rchased 
the total stock of Charles B. Foley, Inc., a company 


owning the many Foley patents. We ha: but one 
object in mind in buying that company; neinely, the 
acquisition of the early Foley patent application re- 
ferred to. After securing ownership of the same we 
then prepared a claim as follows: 


“The method of heating and stirring the pool of molter etal in an 
electric induction furnace which comprises forming by suitable refractory 
walls a pool. of molten metal and a loop of molten metal connected with 
the bottom of the pool, heating the metal by induced currents and simul- 
taneously driving the hot metal from the loop by the application of 
electromagnetic pressure acting with maximum intensity on the metal 


in the outer or lower part of the loop.”’ 


Foley, through his disclosures in the original patent 
application, was clearly entitled to such a claim, and 
the only patents at that time ahead of him were those 
granted to Schneider and to Hering. Such a claim 
would underlie the claims of the W yatt patent. It de- 
scribes an improvement over the Hering patent that 
makes the application of pinch pressure effective and 
practical for circulating molten metal in the resistor 
vf an induction furnace. The patent was finally 1s 
sued on August 9, 1927, thus affording patent protec 
tion covering a practical submerged resistor induction 
furnace until 1944. 





Fig. 9. Wyatt Type V-form Secondary—central trunion om 
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| will not present data to indicate operating per- 
formance of the submerged resistor type furnaces as 
compared with fuel furnaces, because this ground has 
heen frequently covered in previous papers. Neither 
will | compare the submerged resistor furnace with 
other types of electric furnaces, as this ground also 
has been covered. 

From the electrical standpoint, the submerged re- 
sistor furnace compares favorably with the highly de- 
veloped transformer art. T here is an electrical effici- 
ency of 95 plus, a power factor of 70 to 80% and 
thermal efficiency 80 plus. High as these figures are, 
we are still conducting researches for the purpose ot 
still further improving them. 

The outstanding problem, and the one giving us by 


far the vreatest difficulties, nas been in securing de- 
pendable refractory linings to exhibit long life. 

The 1y for which there was the greatest demand 
for an sroved melting method, and the metal most 
extens!\ used, was brass; namely, the copper-zinc 
alloys. llow brass is cast at a relatively low tem- 
perature ind it has a relatively low lead content. These 
two f: were indeed fortunate for us, because 
it mad ssible the use of a lining material of the 
ordinary ‘ire clay nature. We had no difficulty in 
very ¢: finding a perfectly satisfactory material. 
We did, \owever, at first experience some difficulties 
in produ ing linings because of the rather intricate 
form rec iired for the internal structure of the fur- 


nace. A- long as the lead content was low, namely, 


below 5 no slagging action with the refractory re- 
sulted. ie one difficulty we had to overcome was 
that of ‘king. Cracking might result either from 
tempera shock or strains resulting from contrac- 
tion Or expansion. 

To adequately describe the experiments made to 
find a means for preventing cracking of refractory 


linings would require more space than is at my dis- 
posal. | will consequently refer only briefly to the 
two methods of lining now used with complete suc- 
cess; first, use of a pre-formed and pre-fired refrac- 
tory block; second, tamping about a complete hollow 
secondary wooden form. In the hollow wooden space 
resistor ribbons are placed for the dual purpose of 
charring the wooden form when they are inductively 
heated and also for drying the lining. After charring 
the wooden form is then burned out by using a torch, 
thus forming the resistor channel. The upper or 
crucible portion of the furnace is either rammed in or 
Is built up of sectional shapes, or a continuous cylin- 
drical form. I have here described in a few words the 
results of years of research in perfecting refractory 
linings for the Ajax-Wyatt furnace, costing upwards 
of $50,000. Space will not permit me to go into fur- 
ther details; a book on the subject could be written. 
Coupled with the problem of producing a compiete 
lining that would be metal tight, there was also the 
oo of finding satisfactory refractory materials 
=... 7 5 bagemeeny with the various 
Sctory bce . e search for the most satis- 
cs oe S has Spee: covered the entire 
my paper . “er As ] have stated previously in 
sald DI ye Ow brass melting we were fortunate 
ondinar. amg iately finding a suitable material. The 
/ “idy base refractories are practically all by 
“srees satisfactory. The only problem has been to 


the material that would give the best service. 
ese linings 


to be h 
Present tim 


‘ were from the start sufficiently service- 
ighly practical and commercial. At the 
€ lining life represented by 2,000,000 Ibs. 
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Fig. 10. Wyatt Type 120 KW.—latest design. 


is about the average, and the prize performance has 
been 30,000,000 Ibs. on a lining that was in use for a 
period of nearly seven years. As the linings are rela- 
tively inexpensive, the cost per ton can hardly be 
figured. 

These clay linings will satisfactorily handle metal 
containing up to about 5% of lead, but when this 
amount is exceeded, the linings are fused by combin- 
ing with the lead oxide, resulting through oxidation 
of the lead in the metal. When the fusion becomes 
sufficiently extensive the inductor chaznel is clogged 
and the furnace becomes inoperative. 


We also have had difficulty of finding refractories 
that would stand up under high temperature neces- 
sary for casting the high copper content alloys. For 
use in melting these metals the clay base refractories 
are not suitable, and it became necessary to experi- 
ment with the refractories of a more basic nature. 
High silica linings are not satisfactory, because of the 
chemical attack. Unfortunately, with these high melt- 
ing point refractories it was not possible to use a bond 
of clay material. In the absence of clay material there 
is an absence of plasticity essential for preventing 
cracking. Although quite a number of materials are 
satisfactory so far as their temperature and corrosion 
resistance is concerned, the problem has been to find 
a satisfactory bond to prevent cracking, and also to 
prevent seepage of metal through the pores. Assist- 
ing us in our problem we have had the cooperation, 
at one time or another, of practically all the leading 
refractory manufacturers in the country. Magnesite 
and mixtures of magnesite and alumina have been 
found to be quite satisfactory for the high melting 
point metals and alloys, also those of high lead con- 
tent. 


Researches on this one .phase of the refractory 
problem were extended over a period of about 10 
years, and as stated have been very costly. It is an 
unfortunate fact that tests of linings are absolutely 
worthless if made under other than service condi- 
tions. Service tests are time-consuming. It has often 
been found that lining of some particular refractory 
in one or more furnaces gave excellent lining life, 
only to be followed by an epidemic of failures. Be- 
cause of this fact, it is only after the satisfactory and 
consistent performance of many linings that a conclu- 
sion as to its merits can be drawn. 


As is always the case in developing a structure such 
as the Ajax-Wyatt furnace, improvements never 
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Fig. 11. Typical installation two units Ajax-Wyatt furnaces. 


cease. Many improvements have been made in coil 
structure, transformer design, mechanical construc- 
tion, etc. Efforts are still being made and will no 
doubt continue indefinitely in this direction, (Fig. 9) 


It is seldom that a new equipment has been so uni- 
versally adopted. Statistics indicate that upwards of 
95% of the tonnage of the wrought alloys at present 
produced in this country is melted in Ajax-Wyatt 
furnaces. The furnace was not introduced into Eu- 
rope until] about ten years ago, but there also the 
adoption has been quite as revolutionary, and in a very 
short time will no doubt equal the record in this coun- 
try. On January 1, 1934, there were 824 of these 
furnaces in use throughout the world, 468 furnaces in 
this country, and 356 abroad. It is estimated that the 
daily capacity of all furnaces installed is approxi- 


mately 10,000,000 Ibs. per day. 

Because of the high operating efficiency of this fur- 
nace it has also been installed in foundries in which 
the operating conditions are not such as to require 
frequent changes of mixtures or requiring a class of 
mixtures that are not convertible from the liquid heel 
that must always be retained in the furnace. 

The major problems now having our attention are 
the designing of larger furnaces; namely, up to 240 
kw. Recently several furnaces of an entirely new 
design with rating of 120 kw. have been installed. 
(Fig. 10) 

In Europe Ajax-Wyatt furnaces are used with a 
cupola in a duplexing capacity for super-heating mol- 
ten iron and for mixing therewith alloying metals 
such as nickel, chromium, etc. 

The first commercial furnace of the Ajax-Wyatt 
type was installed at the plant of the Bridgeport Brass 
Company in the latter part of 1916. This was a fur- 
nace of 30 kw. capacity. The next installation was 
a 30 kw. furnace at the plant of The American Brass 
Company in January, 1917. The first installation of a 
60 kw. furnace was made at The American Hrass 
Co. in July of that year. This type of furnace was 
soon thereafter adopted by these two companies as a 
standard melting unit, and I wish at this time to ex- 
press may thanks and appreciation to Mr. William 
R. Webster of the Bridgeport Brass Company and to 
Messrs. J. R. Coe and the late William H. Bassett of 
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The American Brass Company, whose foresight and 
enthusiasm, coupled with their cooperation in the early 
Stages, was of great benefit in the development of 
the furnace | have just described. 

The following table indicates the number of fyr- 
naces and the kilowatt capacity in use at the end of 
each year, 1918 to 1934 inclusive: 





Year No. of Furnaces kw. 

SET wets a vod Luce Coan cael 28 1.400 
Pea ci dane aiwetaeedace 72 3,510 
RN caer ake 3 alt ee On 96 5,690 
Deeg y unee kia Ghee Cans 178 10,500 
SEG hs CE bined 6 ee Was oe 211 11,805 
ET ocx orate b ahécbald dé & CRW RRES 271 15,865 
SED bis cin Bch eden Cena ks ‘ 368 21,715 
SS, ays eee 405 23,925 
SM ou fhe PE ac ae ee 487 28,930 
at periar eo re 499 29,785 
Re ee. area es ae 599 37,340 
SEY ilaiets « oteit eis «5 aes be Sa 636 40,345 
RSC SS 5 re ree 802 53,620 
Tt Fa Dates sae k 6 ee eae bd 814 54,480 
ts GMeaa ad occa WERE Ad ons 815 54,560 
WE a 28 ea ee Sc ae a rien 818 54,785 
SEH igd va Siena ened 4c ahin'a 824 55,190 

7,923 Furnace Years 503,445 kw. Years 


The average number of furnaces in use during the 
seventeen-year period is 466 and the average kilowatt 
connected load 29,614. The average daily output per 
furnace is approximately 5 tons, or 1500 tons per year 
per furnace, estimating 300 days per year operation. 
The total capacity, therefore, of the furnaces in use 
is approximately 700,000 tons of metal melted per 
year. In seventeen years these furnaces would have 
a total productive capacity of 11,900,000 tons. It is 
believed to be quite conservative to estimate that these 
furnaces, during the period of installation, have op- 
erated at least at 60% of capacity. On the basis of 
this estimate, the output is 7,140,000 tons. The sav- 
ing in operating cost over the equipment that has been 
replaced is quite in excess of $5.00 per ton. Using 
the $5.00 figure per ton the saving effected during the 
seventeen-year period has been $35,700,000. 

The average metal loss under the old crucible prac- 
tice has been authoritatively given as 22%. The metal 
loss in the Ajax-Wyatt furnace is approximately 1%. 
There is, therefore, from 1 to 1¥%2% of metal going 
into the finished product instead of by-products, only 
part of which may afterwards be reclaimed. Since 
nearly 12,000,000 tons of metal "has been melted in 
the Ajax-Wyatt furnace since its inception, using the 
1% figure as actual metal loss and an average metal 
price of 5 cents a pound (mostly zinc but some cop- 
per and other metals) the metal loss figure becomes 
$12,000,000. This, added to the above, gives a grand 
total $47,700,000 representing the saving resulting due 
to the installation of Ajax-Wyatt furnaces. It 1s re 
alized, of course, that but a small portion of this sav- 
ing has gone into the pockets of the furnace user, && 
cept in the case of the first furnaces installed. It has 
been stated that some of the first installations were 
amortized out of savings within a year. As more 
more of these furnaces came into use the furmace 
user, of course, enjoyed correspondingly less of the 
saving effected. It was, however, necessary for su 
furnaces to be installed in order to meet the produc- 
tion cost of the mills already equipped. The a 
as is generally true except in cases where qr 
is under monopolistic control, is passed on to 
ultimate consumer of the product; namely, it goes 
toward elevating the standard of living of the ery? 
The above figures are presented for the purpose Ps Re- 
lustrating that in this particular Case History © at 
search, the return has been great. As has been ed 
viously stated, the Ajax-Wyatt furnaces have 

5 ble type furnaces 
placed in excess of 95% of the cruct 
previously used in the brass mill industry. 
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The Age-Hardening Characteristics 


of Some 


Copper -Nickel-Silicon Alloys 


By Bruce W. Gonser and L. R. van Wert* 


\IONG the various non-ferrous alloys which show the general age-hardening characteristics. It covered—first, 
A eptional age-hardening properties are certain cop- the effects of such variables as time, temperature, and cold 
r base alloys which contain nickel and silicon in work both in the solution anneal and the precipitation or 
such proportion that nickel silicide may be formed as the age-hardening treatment; second, the changes during aging 
hardeni constituent. M. G. Corson’ was first to call full as obtained by twisting, conductivity, dilatometric, metallo- 
attent! ) the aging properties of these and associated sili- graphic and X-ray tests. 
cide al Other investigators as W. H. Bassett,” J. L, The 3 alloys used in this experimental work were obtained 
Grege C. Ellis and E. E. Schumacher,*:* and Wilson, through the courtesy of the \merican Brass Company As 
Sillim: nd Little’ have published additional information received, they were in the form of 4 rod. Previous treat 
supplen ng Corson’s work or giving notes on certain prac- ment had consisted in hot rolling the cast alloy to 7%” diame 
tical ay tions or physical characteristics. This investiga- ter rod, quenching from 900-950° C. and cold rolling or draw 
tion w: idertaken to obtain more complete information on ing to the 34” size. This gave material hardened by 
work but not aged by heat treatment. Analyses of the 3 al 


Fig. i. Rockwell B—Brinell Relationship. loys follow in Table 1. 





























N view of the interest in pre- 
cipitation - hardened copper- 
base alloys here and abroad and 
especially in view of the foreign 
discussion of the “Kunial” alloys 
in general terms, without specific 
information, this detailed study of 
some alloys of that general class 
is particularly opportune. 








Table 1. Alloy Analyses 


Series 
B 


Copper, CZ 89.29 96.81 Q 





7.78 
Nickel, % 4.42 2.43 77 
Silicon, % eee 0.98 0.57 0.40 
Aluminum, % : 31 nil nil 
Cale. NieSi, ‘ 5.07 2.95 =. 


















Results of physical tests on samples 
of Series A and B as received are given 


in Table 2. 





Table 2. 





Physical Properties. 
7—— Series——, 
B 


Size tested, inches . ; . 0.620 0.619 


Yield Point, lbs./in.,? 0.75 Div. 69,900 53,700 
Tensile Strength, lbs./in.? .... 86,200 56,200 
Elongation in 2 in., % .... 41.5 25.5 
Reduction in Area, % ...... 63.0 83.3 





Brinell Number, 1000 ke 167.6 107.4 
























(Changes in hardness were taken as 
the measure of the physical change un- 
dergone during the aging treatment. 
Hardness tests could be quickly and ac- 
curately made with the consumption of 
a minimum of material In general, 
sections from the 34” diameter rod 
were sufficient for test specimens. 
Both the Brinell and Rockwell ma- 
chines were used to measure hardness. 







Fig. 2. Rockwell C—Brinell Relationship. *Lecturer on Metallurgy, Harvard University. 
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Fig. 3. Solution Annealing Treatment. Series C Copper-Nickel-Silicon 
Alloy. Effect of Temperature on Hardness; One Hour Treatment. 


i itlaclel in 


Fig. 4. Solution Annealing Treatment. Series C Copper-Nickel-Silicon 
Alloy. Effect on Hardness of Heating at 775 : 


More Rockwell tests could be made on a single specimen 
and higher accuracy secured, especially on comparatively hard 
material. Because of the wide range in hardness values from 
the solution annealed to the fully hardened state, however, 
it was necessary to use 3 different Rockwell scales. It was 
consequently considered desirable in order to avoid confusion 
when plotting or tabulating results to use only the 1000 kg., 
10 mm. ball, Brinell scale. Rockwell values were converted to 
the Brinell scale by means of the empirical curves shown in 
Figs. 1 and 2. Petrenko’s'’ Rockwell-Brinell relationships as 
obtained empirically from testing a wide variety of non-fer- 
rous metals and alloys are also given in these curves as a 
general guide for comparison. 


The Solution Anneal 


The purpose of the solution anneal is to get the hardening 
constituent or solute entirely into solid solution and over- 
come work strains and distortion. This homogenizing treat- 
ment is, of course, followed by quenching to obtain a super- 
saturated solid solution—the foundation of subsequent hard- 
ening by heat treatment, cold work or a combination of both. 
Various tests were made to investigate factors controlling this 
preparatory treatment especially in regard to their effect on 
subsequent age-hardening These solution annealing tests 
were made by heating uncovered %” sections of the alloy 
for the desired time in a Westinghouse automatic electric 
muffle furnace followed by quenching in cold water. 

Figs. 3 and 4 are typical of the curves obtained to show 
the rate at which complete softening is obtained from Series 
C alloy. A practical standard solution annealing treatment 
of one hour at 775° C. was adopted. 

Similar curves showing rate and degree of softening for 
the Series A alloy containing aluminum are given in Figs. 
5 and 6. An annealing treatment of 2 hours at 900° C. was 
adopted for this alloy. One hour of treatment at 800° or 
more was sufhcient to obtain complete softness for Series B 
alloy. 

The gradual softening below normal hardness when the 
Series B or C alloy is heated at very high temperatures 
may be ascribed to grain growth rather than to any increased 
solubility. Series A alloy containing aluminum was found 
to be much more stable at high temperatures. Above 1000° 
a sharp increase in hardness occurs, however. This may be 
due to oxygen absorption. 


Effect of Solution Anneal on Final Hardness by Aging 


Alloy sampies which had been given the solution annealing 
treatment under various conditions of time and temperature 
were given an age-hardening treatment ot Z hours at 500°. 
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Table 3. Effect of Temperature of Solution Anneal on Hardness Aite: 


, 
Age-hardening. \ : 
neat 
Solution anneal of 1 hour; precipitation treatment of 2 hours at wi > \ 
now 
Series C Alloy | 
sub 
ws ’ \ \it uA 
{ 
AS 
54 as 
B26 , cha 
- \ 
R50) 4 \ 
875 53 ma 
53 up 
] ( 49.5 que 
“ot le 
Series A Alloy TI 
350 74.5 qui 
0 Te ral 
= ten 
the 
‘ 
101 79 _ 
1( > 7% 
in 
Table 4. Effect of Quenching Conditions. Series y in| 
Quenched after 1 hr. at 800° C. Age-hardened for ; ye ¢, 
Alte 
Quenching Medium Brinell hardenit nel} 
Fe WEL” coors SRE oreo 55 
Water, room temp. ......... 54 
Boilie Weber. ca'as es o.6¥edere 54 l 
Gl paaes eek ae EP RA Or 54.5 
Air, FOOen MO Gis s cn evers 56 


Fig. 5. Solution Annealing Treatment. Series A_Copper-Nickel-Silicon 
Alloy. Effect of Temperature on Hardness; One Hour Treatment. 











Series A Copper-Nickel-Silico" 


Fig. 6. Solution Annealing Treatment. Various 


Alloy. Effect of Treatment Duration on Hardness ; 
Temperatures. 
























. von mts antl staces - ee > Léa snchino ; 
While not the best treatment for maximum hardness the re- Practically no difference in hardness afte quenching and 









alte were directly comparable. no difference in final hardness after aging was found his 
at irying the time of the solution anneal from 0.5 to 18 pertains, of course, only to small specimens ( sections 
aly + 775° had no marked effect on hardness gained by of 3%” rod). However, it is evident that the alloy is not 
ae 't age-hardening of Series C alloy. Increasing the highly sensitive to such quenching conditions. Sy: | 
RNR ture of the solution anneal up to 1000° gives some As with duralumin and certain other alloys it is probable 
a inal hardness values, as shown in Table 3, but that a brief “period of incubation” ensues between the con 
, hardness by aging remains practically constant lition of complete solid solution and point where at 
\s : se tests the final hardness should be considered gration reaches a stage which ws external inge t 
ve the effect of structural changes due to aging and to ~onceivabl that this incubation per d would give time fi 
eaiiive grain size. air cooling of relatively small sections of this alloy before 
With Series A alloy containing aluminum there was no any appreciable precipitation or hardness change took place 
marked effect of time or temperature of the solution anneal lhe relatively high temperature required for rapid aging 
soue hardness by subsequent age-hardening. When also” favors complete retention of the solute even on air 
quench ‘hove 1000°, however, marked irregularities wert cooling. 
observe the response to age-hardening of all the alloys. Age-hardening. by Heat Treatment 
The hardness after age-hardening decreased rapidly as the : Z Be 
auenchil temperature approached and entered the melting Curves showing the effect of time and temperature Of age 
nanete s loss in final hardness from an excessively high hardening treatment on the hardness of these alloys are 
rennet solution anneal was not nearly as great with shown in Figs. 7-11. There was no perceptible hardness gain 
the a ntaining aluminum—a further indication of its at room temperature with any of the alloys over a period 
oreate! lity. of many months. 
Effect of Quenching Conditions he following observations may be made from the curves 
To d une the sensitivity of age-hardening to changes 1, Hardening takes place with comparative rapidity at first then 
in the f quenching of small specimens various quench- ally nota A Pr ee ROS searrengy MHCONE pus 
ing me re used with results given in Table 4. 2. After reaching a maximum value, hardness decreases somewhat 
according to the temperature This overaging 
is slower when hardening at the lower preci 
Fis Effect of Aging Time on Hardness; Series C Alloy 0-100 Hour Range. pitation temperatures but becomes increas 


ingly rapid as the temperature of precipitation 
is raised, 

3. Increasing the temperature of the preci- 
pitation treatment greatly shortens the time 
for maximum hardness to be reached. 

+. The maximum hardness value reached de- 
creases with increasing temperature of preci- 
pitation. This is undoubtedly due to the 
greater solubility of the precipitant at these 
higher temperatures leaving a lesser volume 
of precipitating solute for hardening 




















Table 5. Effect of Overaging and 


Reprecipitation. 
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65 0.1 700 160 195 
68 ] re 147 185 
65 76 “4 130 165 
65 24 ™ 119 162 


* Slightly less than normal hardness due to 
long solution annealing treatment 








Overaging 

The trend of all the curves indicates 
a relatively sharp decrease in hardness 
after the maximum has been attained, 
followed by a gradual softening to a 
level of apparent stability. This hard- 
ness level is high when aging at com- 
paratively low temperatures (within the 
limits of the tests made) but drops 
lower with increasing temperature until 
at 700° with Series C alloy it is very 
little higher than the hardness follow- 
ing the solution anneal. At these 
higher temperatures aging proceeds so 
rapidly that the maximum hardness may 
be passed before the specimen has well 









attained the furnace temperature. The 
curves at 700° show only part of the 
overaged portion for this reason 
Because of the time involved, ex- 
tended overaging tests were made only 
at higher temperatures where the defin- 
ite trend was unmistakable in a reason- 
ably short time. These are shown es- 
Fig. 8. Effect of Aging Time on Hardness; Series C Alloy 0-20 Hour Range. pecially by the curves at 550° and 
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Fig. 9. Effect of Aging Temperature on Hardness; Series C Alloy. 


700° in Figs. 8 and 11. Overaging or agglomeration tests 
made with Series B alloy shows the same trend as with Series 
C alloy. 

That decrease in hardness after passing the maximum is 
really overaging and not due entirely to resolution of precipi- 
tated nickel silicide or other hardening agent is demon- 
strated by attempts to reharden or reprecipitate material 
which has been overaged. Table 5 shows the results of over- 
aging at 700° and of attempted reprecipitation or a second- 
_ary aging treatment of 2 hours at 500°. All samples were 
given an initial solution annealing treatment under compara- 
ble conditions. 

When quite completely overaged, as for 7.5 to 15 hours 
at 700°, the Series C alloy is only 10 to 11 points Brinell 
harder than in the solution annealed state, and an additional 
precipitation treatment under conditions which would 
normally give nearly maximum hardness has but a slight 
hardening effect. Undoubtedly some resolution does take 
place with long continued heating at this temperature as 
shown by the gradual’ softening at 700° and increased re- 
sponse to hardening at 500°. 

Since the Series A alloy requires a much higher tempera- 
ture or longer time for aging than the C alloy, the results 
as given in the second part of Table 5 roughly correspond 
with the C alloy range of 0.1 to 1 hour. By overaging at a 
higher temperature as 775° or 800° C., the same drastic soft- 
ening would undoubtedly be secured as with the C alloy. 

Apparently a repeated precipitation treatment following an 
overaged stage at high temperatures is much more effective 
in producing additional hardness when the material has been 
but slightly overaged than when overaged for a long time 
This is indicated by the results of aging Series C alloy for 
0.1 and 1.0 hour at 700 

These results are not readily explained by the simple 
theory of precipitation hardening since on overaging one 
would expect any hardening solute to be completely precipi- 
tated and more or less agglomerated. In such condition re 
heating at a lower temperature would have no appreciable 
hardening effect. 

This may be considered evidence of a change which takes 
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place between 500° and 700°, possibly an allotropic trans. 
formation or change in solubility to form a new constituent 
as suggested by Wilson, Silliman and Little’ from irregu- 
larities in electrical conductivity between these temperatures. 
Such a change is apparently complete after several hours ip 


the case of the Series © alloy, as evidenced by inability to 
substantially reharden the material by reheating at a lower 
temperature. Before such a change is complete, however 


the normal age-hardening forces which exist at 500 
produce marked additional hardness. 
Untabulated results on the effect of varying the time of 


rehardening treatment indicate that the hardness change fol- 


Can 


lows the same trend as in the curves for primary aging 
(Figs. 7-11). 


Effect of Repeated Cycle of Age-hardening and Reannealing 


Samples of Series C alloy which had been given a stand- 
ard solution annealing treatment were variously hx aged, 
cold worked or overaged at a high temperature, ther given 
the same solution anneal and again aged. Identica yndi- 
tions were maintained in annealing to give the diré¢ om- 


parable results of Table 6. 





Table 6 

2nd Cys sn 

Ist Cycle — Pre tion 
Precipitation Treatment Solution Anneal 

l hr. at 800° CC. 3hi )o ¢ 
hrs .. Brinell Brinell ell 
Cold drawn 103 54 f 
0.75 450 133 53 
0.5 500 149 $3.5 4 
2.0 500 75 54.5 } 

eve 14 57 
*** Overaged at 600° to Brinell 125 and reaged 30 minut t 520° 


to Brinell 141. 





Fig. 10. Comparative Effect of Alloy Composition on Hardness Dur- 
ing the Aging Treatment at 450°C. 





Fig. 11. Effect of Aging Time on Hardness; Series A Alloy. 








A slight indication was obtained of greater ease of reso- 
lution by incompletely heat aged material than by fully aged 
or worked material but insufficient to show a marked dif- 
ference. The sample overaged at 600°, however, definitely 
gave less complete softening after the relatively drastic solu- 
tion annealing treatment. This indicates a slower rate of 
resolution after overaging at a relatively high temperature. 

The final aging treatment at 500° gave the same hardness 
for all the samples tested. Previous history apparently has 
no effect as long as the samples are of similar composition 
and are completely solution annealed. 


Slow Cooling from Temperature of Solution Anneal 


By very slow cooling from the solution annealing tempera- 











ture one would expect gradual precipitation and agglomera- 
tion of excess solute as the solubility of nickel silicide is 
exceeded. Various factors interfere to complicate the re- 
sults secured from such tests, however. In Table 7 are 
given results of a few such furnace cooled tests. 
Table 7. Furnace Annealing Treatment 
emp. Cooling Final 
Alloy pm srinell* Range Brinell 
oF vq 900 53 aad 131 
B 900 53 ng 128 
B 800 56 Pues 85 
A 900 68 « 135 
A 900 68 “ene 109_ 
* Ha ss if quenched, from comparison with solution annealing 
tests. , 7 ap" ft “f 
oF | ed in furnace. 900°-730°, 2% hrs. 
730°, 2 hrs. 
730°—-140°, 13% hrs. 
oHe | ed in furnace. 700°, 8 hrs. 
700°-100°, 10% hrs. 
mene ( ed in furnace. 800°, 1 hr. 
700°, 8 hrs. 
700°-100°, 10% hrs. 
The treatment for Series C alloy consisted essentially of 
cooling ‘rom 730° since no action would take place above 
that temperature. The resulting hardness compares with an 


aging treatment of less than an hour at 700° followed by 
reaging at 500° as given in Table 5. Comparatively, less 
hardness is secured with Series B and A alloys under the 
same heat treatment because of the softening effect of con- 
tinued heating at 730° and above. A long treatment of these 
alloys at 700° is still more effective in producing a low final 
hardness. Slow cooling from a high temperature is appar- 
ently very similar to overaging at a high temperature fol- 
lowed by reaging at a lower temperature as discussed in con- 
nection with Table 5. 


(Continued in December issue) 
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Science Applied to Industry 


‘ A general idea of the work of Battelle Memorial Insti- 
ute, Columbus, Ohio, in its relation to industry may be 
sained from its new booklet which is profusely illustrated 


Views of its numerous laboratories and up-to-date 
ment. 








This Institute was founded and endowed by Gordon Bat- 
telle and his mother, Annie Norton Battelle to promote 
and further research and education in metallurgy and fuels 
and allied fields and, in order to increase the scope of its 
work and usefulness, has adopted a policy of conducting 
research and development for industry. 


Herty Now at Bethlehem 


Dr. Charles H. Herty, Jr. 
has been appointed a Research 
Engineer in the Development 
and Research Department of 
Bethlehem Steel Company. Dr. 
Herty was formerly Director 
of Research of the Metallur- 
gical Advisory Board of the 
Carnegie Institute of Techno- 
logy. Dr. Herty was graduated 
from the University of North 
Carolina in 1918 and from 
Massachusetts Institute of 
Technology in 1921. His doc- 
torate degree is Doctor of 
Science. His duties are effec- 
tive immediately. 


Research on Enameling Expanded at Mellon Institute 


The Hommel Company authorized Mellon Institute to add 
another specialist to the Hommel Fellowship and it has just 
been announced by Dr. Edward R. Weidlein, director of the 
institution, that William J. Baldwin has been appointed to 
this post. Mr. Baldwin is a ceramic chemist who was edu- 
cated professionally at the University of Buffalo (B.S., 1926) 
and was in the employ of the American Radiator Company 
at Buffalo from 1926 until he joined the Institute on Oct- 
ober 1. During his eight-year connection with the American 
Radiator Company, Mr. Baldwin became acquainted with the 
problems of vitreous enamel. He gained experience in the 
analysis of raw materials and the utilization of various chem- 
icals in frit making. In addition to laboratory research work 
on vitreous enamels he has had practical experience in the wet- 
process enameling field, including both steel and cast-iron 
enamels, and with the American Radiator Company he served 
as foreman of the mill room and the smelting department. 


Gilby Wire Organizes French Company 


Mr. Wilbur B. Driver, President of Gilby Wire Com- 
pany, Newark, New Jersey, announced upon his return 
from Europe the establishment of a new French company 
to take over the European business of the Newark com- 
pany. The new company, known as Gilby Wire Société 
Anonyme with the main office at 11 bis Rue d’Aguesseau, 
Paris and plant at 76 Boulevard Richard Wallace, Puteau, 
France commenced business on September 1, 1934. Mr. 
Gabriel Fodor formerly European Manager of the Gilby 
Wire Company, Newark, will direct the affairs of the new 
company. 


Carpenter Stainless Steel Slide Chart 















































Bond Nowe ‘| eatin so. 8 “ a Tee | ein te. § worm Pa my 
Tose Andean 5 & hohe SS. FS. Sd, os he ey 
fogs ot 8100 F, Coot — : : ee we : we : oe 
Anseciing, Temperate, Con! in — pewe Smee ee 1 Ae | COU — eee 
Hardening, lemperctere, Quench in — | ser —Ow Caen tote Th ow tte Veneto | i nertetes | Ol ars hereon 
Deus leptin | areaey eer) or ‘ mi 
es) Skew tT) at) se ee +) 2 
PHYSICAL = =F wen | TB; 
PROPERTIES a ae = 
“vba (ae <* | te. ~ 
bor ma 5 ems — . 
sm tome me tae ; en tee ete 
seers oe ) noel eee + 
3 ” +. . “TS ea 
ed ea rel cy RB. | tee 
etree 


— |) Se 











The Carpenter Steel Co., Reading, Pa. has prepared a 
stainless steel slide chart. One side of the chart tells about 
properties of any stainless steel, while on the other side 
(shown above) it summarizes the properties of all Carpenter 
stainless steels. 
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Apparatus and Method 
for Metallographic Work 


at Low Temperatures 
by O. A. Knight + 


HE STUDY of metallographic changes taking 

place at very low temperatures has recently 

aroused considerable interest. As a result of 
numerous inquiries it seems advisable to describe in 
some detail methods used in one such study in the hope 
that it may bring suggestions as to improvement in 
technique and stimulate similar work on other types of 
material. 

A paper* presented at the meeting of the American 
Institute of Mining and Metallurgical Engineers in 
February 1934 described methods used in a preliminary 
study of austenite-martensite transformations at the 
temperatures of dry ice and of liquid air. 

The present paper goes more into detail regarding 
the apparatus used and its manipulation and describes 
further work along this line. 

Fig. 1 shows a section through the equipment as 
finally used. In the assembled apparatus, the specimen 
A, rested on the threaded cap B, open at the lower end. 
[nto the upper end of this cap was screwed the threaded 
pipe C, until it rested against the specimen. Between 
the threaded pipe and the specimen, and between the 
specimen and the threaded cap, rubber gaskets I were 
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Fig. 1 


inserted to prevent leakage. Tripod E, with adjustable 
feet for levelling, was slipped over the upper end of the 
threaded pipe and prevented from coming off by the 
threaded ring D. This assemblage could be placed on 
the microscope stage for examination, leaving an open 
space between the threaded cap and the objective J, 
thus making it possible to connect the cap and the ob- 
jective with a thin rubber hose K, into one side of 





t Associate Professor of Metallurgy, The Pennsylvania State College, 
State College, Pennsylvania. 

* Observing Formation of Martensite in Certain Alloy Steels at Low 
Temperatures, by O. A. Knight and Helmut Méller-Stock. Technical 
Publication No. 537, American Institute of Mining and Metallurgical 
Engineers, Metals Technology, June 1934, 7 pages. 
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HERE is no way so effective in giv- 

ing one an understanding of a 
metallurgical phenomenon as to see it 
actually happening. The change fron 
soft austenite to hard martensite, th 
basis of all the heat treatment of ste: 
that involves quenching and temperin; 
can now be watched under the micr: 
scope, and it will probably be displayed 
every metallurgical student as time go: 
on. 
Details by which this can be readil 
accomplished are given in this article b: 
Professor Knight so that other students 
besides those of Penn State may be abi: 
to watch this interesting transformation. 











which was inserted the glass bulb G, containing 
phosphorus pentoxide as a desiccating agent. lor ex- 
amination, a brine-quenched, polished specimen was 
inserted in the apparatus, fresh P2O; was put 
into the glass bulb, and the assembly was placed on 
the stage of a large metallograph. The surface of 
the specimen was leveled and focused, after which 
several hours were permitted to lapse in order to 
permit the atmosphere enclosed between the speci- 
men and objective to become thoroughly dry. If this 
precaution were neglected, moisture would condense 
and freeze on the specimen and obscure the vision of 
the metal surface. When temperature measurements 
were desired, a very small (28-gage wire), carefully 
calibrated, copper-constantan thermocouple was em- 
ployed, with its junction secured to the polished sur- 
face of the specimen by a tiny strip of adhesive tape. 
The image of the specimen was projected onto the 
ground glass of the metallograph or onto a screen 
immediately back of the open bellows. 

An electric fan was so placed as to prevent the fumes 
from the liquid air from interfering with the light trom 
the arc. When all was ready, the cooling was done 
by either solid carbon dioxide and ether or by liquid 
air. When the former was employed, ether was poured 
into the container (the bottom of which was the spect 
men and the sides the threaded pipe) to a depth of 
about "4 in, and into this, chips of dry ice were insert 
ed. With a little practice, the rate of cooling could be 
fairly well controlled. The cooling efficiency of the ap 
paratus may be estimated by noting that the thermo- 
couple on the polished surface registered —76°C when 
dry ice and ether were used, and well below —150 
when liquid air was employed. The rate of cooling w! 
liquid air was also susceptible to a certain measure 0 
control by the rate at which liquid air was poured in. 
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If greater efficiency were desired the whole appara- 
> “ fi _ 
tus may be packed with wool or other convenient heat 


insulation. In one instance cotton was used with 
worth-while results. By using a relatively thin speci- 
men (14" or less) low temperatures can be easily ob- 
tained on the surface being examined. lhe specimens 
employed are usually about V4 thick. [he apparatus 
and procedure seems to be quite simple and it iS as long 
as each detail is given proper attention. These de- 


tails will now be given. 

The rubber gaskets I, inserted both between the 
threaded pipe and the specimen and between the speci- 
men and the threaded cap gave considerable trouble, 


at times, by failing to prevent leakage. The result was 


that liquid would leak through, flow over the face ot 
the specimen and spoil the results by obscuring the 


surface under examination. Unlike contraction of the 


different parts, due to differences in coefficient of ex- 
pans! makes leakage somewhat difficult to guard 
again Re 

If tie rubber gaskets are coated with paraffin before 
and a ‘er assembling and if the specimen has been 





Fig. 2 


machine! so its top and bottom surfaces (where the 
gaskets contact it), are parallel, no leakage should oc- 
cur. Oi: course, when ether and “dry ice” are em- 
ployed as the cooling means, paraffin is out of the ques- 
tion entirely, since it dissolves so readily in ether. Un- 
der these conditions leakage can be overcome by using 
rather heavy gaskets of rubber cut from an automobile 
inner tube or similar material and by screwing the 
threaded cap and the threaded pipe firmly but not too 
tightly, against the rubber gaskets. If the upper and 
lower faces of the specimen are parallel and smooth 
little difficulty will be experienced. However, it is wise 
to test for leaks after the specimen has been assembled 
in the apparatus (but before attaching the rubber con- 
nection between the objective and the threaded cap) 
Y pouring in some ether and observing it for 10 or 

minutes. Any necessary adjustments can then be 
conveniently made. 

Additional difficulties are encountered when one is 
Working with small specimens that require mounting 
m order to fit the cold treating apparatus. There are 
any mounting materials and methods but only a few 
ave been tried for this particular purpose. The be- 
havior of some in liquid air, of course, renders them 
undesirable. Wood’s metal has proven fairly satisfac- 
lory for this purpose although some trouble was experi- 
fneed by poor contact between the specimen and the 
lunting material with the result that, liquid (either 
quid air or ether) leaked through to the polished face 
of the specimen by. way of the crack between specimen 
¢ mount. Sometimes this leak is mistaken for a 
ae ket and if it is a “slow leak” it may be diffi- 
wits 1 etect. To overcome this is simple when 

“"g liquid air as a coolant, for an application of par- 

with a small brush along the contact line will do 





the trick. When dry ice and ether are to be used a 
small pointed soldering iron can be used to seal the 
contact between specimen and mcunt after the polish- 
ing and etching has been done, that is, just prior to as- 
sembling the specimen in the apparaius. If this is done 
earlier the seal may be broken during the polishing 
and etching operations. When applying parafhn to 
this junction, care should be taken to avoid coating the 
back of the specimen except at the junction, since such 
a coating, if spread over the entire back of the speci- 
men would have some effect on the cooling velocity of 
the specimen. 

In some work, especially when in a hurry to desiccate 
the air, the glass bulb G, containing P2O; was replaced 
by a small tube sealed at its outer end and this sealed 
end inserted in a Dewar tube, cooled by either “dry 
ice’ and ether or by liquid air. The other end of the 
glass tube is left open and extends through the rubber 
partition inta the space between the specimen and ob- 
jective. By cooling the portion of the glass tube in the 
Dewar tube for some 5 or 10 minutes before cooling 
the specimen the moisture in the space between speci- 
men and objective will be frozen out and will, there- 
fore, cause no trouble by freezing onto the specimen. 
The Dewar tube may be set up near the microscope 
stage and the glass tubing bent to fit. The tubing lead- 
ing to the Dewar should be of rather large bore in 
order to minimize the time required for removing 
the moisture. 

Fig. 2 shows the cold treating apparatus in place on 
a metallurgical microscope, The Dewar tube, with its 
glass tube inserted is shown clamped to a ring-stand. 

No trouble has yet been experienced with the objec- 
tives although this was predicted by all of the optical 
companies consulted. It was thought that the lenses 
would be either distorted or crushed by the contraction 
of the metal on the glass, but so far this has not hap- 
pened. Only 14 mm. objectives have been employed, 
however, which are relatively at a considerable dis- 
tance from the specimen. Just what would occur if 
a 4 mm. objective were used can only be ascertained by 
trial. It is believed that a suitable covering, or shield, 
could be put on such an objective so that it would func- 
tion satisfactorily. 

The most satisfactory way of handling the liquid air 
is to use a rather large Dewar tube and stopper it with 
a two-hole stopper with glass tubing arranged in wash- 
bottle fashion. The liquid can then be squirted into 
the cold treating apparatus and into the desiccating 
Dewar as required. An ordinary thermos bottle works 
quite well for transporting liquid air. The wash- 
bottle stopper is essential to avoid pouring over the lip 
because pouring in this manner often results in break- 
age. 

The fumes from liquid air sometimes intercept the 
light from the arc and thereby interfere with the illumi- 
nation of the specimen unless steps are taken to prevent 
it. An electric fan placed on the floor and running at 
slow speed keeps the fumes blown away. 

Moving pictures of the formation of martensite were 
obtained through the courtesy of the Eastman Kodak 
Company, by attaching a Cine-Kodak Special moving 
picture camera to the projection eye-piece of the micro- 
scope and by firmly anchoring the camera to the micro- 
scope bench in order that vibration would be mini- 
mized. Enlargements from the moving picture film 
are shown here. The specimen used was prepared by 
Mr. S. L. Weaver, a senior student in metallurgy at 
Pennsylvania State College, the motion pictures were 


taken by Mr. R. J. Dwyer of the Eastman Kodak 
Company. 
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A minute or two elapsed between first 


set above and the second set, 
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below 


FIRST SET OF THREE, ABOVE 


Original austenite. Set 1, Neg 1, left. 


Start of Ist needle of martensite, show- 


ing very faintly between A and B. 


1/16 sec. after Neg. 1 of this set. 
Set 1, Neg. 2, center. 


Completed needle between A and B. 
1/16 sec. after Neg. 2 of this set. 


Set 1, Neg. 3, right. 


SECOND SET OF 2, AT LEFT 


A second needle, not well defined, be- 
tween C and D. Set 2, Neg. 1, 
upper. 


Two new groups of needles. Formed 
1/16 sec. after Neg. 1 of this set. 
Set 2, Neg. 2, lower. 


THIRD SET OF 2, AT RIGHT 


Structure about the same as shown in 
Set 2, Neg. 2. Set 3, Neg. 1, upper. 


1/16 sec. after Set 3, Neg. 1 the “pine 
tree’ needles near E appeared. Set 3, 
Neg. 2, lower. 


All magnifications 
were 160 X at the film. 
(16 mm. film) 


A minute or two elapsed between s« 
set at left and the third set, be 


v 


nd 


















Metallurgical Research in Germany 


Editor, Metats & ALLoys: 


I will gladly follow your suggestion to comment on metal- 
lurgical research in Germany as it appeared to me on my 
trip this summer. 

I visited the Research Institutes of Krupp Vereinigte 
Stahlwerke and Deutsche Edelstahlwerke. I was also at the 
Kaiser Wilhelm Institut fuer Eisenforschung in Duesseldorf, 
at the Eisenhuetten Institutes in Freiberg, Aachen and Berlin. 
All institutes have excellent and the most recent equipment 
in almost every line of research, the latest types of metallo- 
graphic microscopes, testing apparatus, X-ray equipment, 


melting and heat treating tools, experimental rolling mills, 
etc. | was simply amazed. Besides this standard equipment, 
l fc | many specially constructed pieces of apparatus of 
most ingenious design, mentioning as an example only Esser’s 
new ‘types of calorimeters and dilatometers. As you probably 


knov there is a new Kaiser Wilhelm Institut fuer Eisen- 
forsc \ung just being built, although I fownd the old one still 


very up to date. Koester has left the Edelstahlwerke to be- 
come director ofthe new Kaiser Wilhelm Institut fuer 
Meta!'torschung (located in Stuttgart) and Scheil from the 
Vere:igte Stahlwerke has joined him. 

Tho type of research work done is of the highest order. 
I ha\« spoken in detail with many a research worker at the 
vari: institutes and I was greatly impressed by their ability 
and attitude. 7 


Besijes the work in the institutes I found a great deal 
of research going on in the plants or in connection with the 
plants. | mention only the fundamental investigations on large 
forginys by Director Korschan of Krupp and some work on 
internal stresses done at the Vereinigte Stahlwerke. 


The German Chemical Trust (I. G. Farben) has also 
greatly increased the Metallurgical Staff to carry on devel- 
opment woik in “Ersatz” metals. The electrical industry and 
the aluminum industry are working in the same direction. 
It is one concentrated and determined effort to get Germany 
successtully through the present period. I feel sure that the 
future will bear the fruits of their efforts in the form of new 
processes, new materials and many new patents. Maybe Ger- 
omg will not be the final loser of the boycott directed against 


These research activities are approved directly and indi- 
rectly by the new government. - The latter is boosting for in- 
Stance the automobile industry by abolishing all taxes on 
hew cars and by building a system of excellent highways. 

he automobile industry is a very good customer of the 
steel and metal industry. 

The government also tries to make Germany air minded. 
I visited the Junkers Werke in Dessau and saw their plants 
being doubled in size. This puts up new problems to the 
special steel maker and the light metal industry. Radio has 
been greatly favored by Dr. Goebbels and there are many 
metallurgical problems in the radio industry. Railway trans- 
portation, housing, telephone and television communications 
are improved or newly created. I could go on for some time 
haming activities, all contributing to an enormous stimulation 
of metallurgical research activities. 


Pet. 8, 1934. F. R. Hense 
Adianapolis, Ind. P. R. Mallory & Co., Inc. 


Heredity in Cast Iron 
Editor, Merats & ALLoys: 


pay, make a correction to the correlated abstract on 
alse in Cast Iron,” page 184 of the September issue 
aiso contribute some information that is pertinent to 
© study of the quality of cast iron? 


Ting the discussion of oxygen in cast iron you refer to 

=e pe) of Dr. Reeve on the fractional oxygen determina- 
ce mate that gee . . mthet have been re- 

~ +OF cast iron. Actually Dr. Reeve did report on this 
Westion in a foot note to the effect that joaien the high 
content of cast iron, some samples are badly “oxidized.” 
cat iron analyzed as high as .04% oxygen as FeO and 
of which much was FeO) while the oxygen as SiO, 
only .007%. The results on samples of good iron ran 


Poor 


LETTERS TO EDITOR 


much lower, or 0.004% oxygen as MnO and 0.001% as $10. 
The total oxygen contents of the two types of iron ran about 
0.06 and 0.006% respectively. The results indicate the pos- 
sibility of the existence of badly oxidized metal in which the 
normal course of deoxidation has been stopped at a point 
which is far from equilibrium. It also follows that during the 
extraction of the FeO fraction, reduction by metallic silicon 
at the low temperature is negligible. 

The fractional oxygen determinations were fully corrobo- 
rated by microscopic examinations with ordinary illumination 
and by reflected polarized light. In particular the poor irons 
showed an appreciable amount of iron oxide in spite of the 
high carbon and silicon contents of the metal. This study 
of cast iron gave such promising results that we would ex- 
pect a more extended study of oxygen in cast iron to be 
very fruitful, 


Sept. 27, 1934, SAMUEL L. Hoyt 
Milwaukee, Wis. A. QO. Smith, Corp. 


Steel Casting Progress 


Editor, Merats & ALLoys: 


Mr. Rawdon’s review of the ferrous metallurgical develop- 
ments that have occurred during the past five years is ex- 
tremely interesting. The summary indicates much but not 
all of the progress made in the period mentioned. As the 
author has suggested, two men attempting any such review 
would not be apt to agree on the appropriate listing of all of 
the accomplishments. 

It would appear that Mr. Rawdon may not have had his 
attention directed to the progress made in steel casting man- 
ufacture during the last five years. The circumstances of in- 
dustrial demand naturally have steered much (but by no means 
all) of the investigational work and commercial production 
incidental to steel founding into the field of special metals, 
with the result that the manufacture of low alloy and high 
alloy cast steels is now on a basis commanding much respect. 

At the present time there are probably 65 grades of alloy 
steel, so called, being produced in the foundry industry. 
It is true that some high alloy grades are of such composi- 
tions as to prompt qualified persons like Mr. Rawdon to de- 
clare that these metals cannot correctly be designated as 
steels. However, there are many high alloy grades of ferrous 
metals being put into castings which all informed persons 
would class as steels. In any case, it is partially indicative 
of progress made by the steel casting industry that a con- 
siderable number of its foundrymen have been devoting 
marked attention successfully to grades of cast steel carrying 
large percentages of chromium, nickel, etc. 

The fact that progress has been made in the steel casting 
industry during the last five years was demonstrated in 1933 
by the Testing Society’s tentative adoption of specifications 
calling for eight grades of alley steel castings, to supplement 
requirements previously adopted by the A. S. T. M. for but 
one cast alloy steel grade (Austenitic manganese); also by 
the fact that for some time a committee of the A. S. T. M. 
has been tackling the problem of developing purchasing re- 
quirements for several other grades of metal produced in the 
steel foundry, intended primarily for resisting corrosion. 
Progress in the same general direction has been further 
manifested through activity by another committee of the 
Testing Society, which this year developed tentative specifica- 
tions for eight grades of alloy steel used in the manufac- 
ture of products for service temperatures as high as 1100° F. 
(mainly in the oil and power industries). 


Necessarily, before equitable purchasing requirements can 
be agreed on by any large group of technically qualified rep- 
resentatives of producers and consumers, there must be much 
development work in making and considerable experience 
in. using the affected product. Therefore, the tentative agree- 
ments reached in 1933 and 1934 by the American Society for 
Testing Materials regarding the properties that should be 
developed in each of sixteen grades of alloy cast steel never 
previously covered by any A. S. T. M. specifications are sig- 
nificant manifestations of substantial progress commercially 
attained recently in the production of special grades of steel 
for castings. Incidentally, new tentative specifications adopted 
by the Testing Society in 1933 show progress in making car- 
bon steel castings. 
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Mr. Rawdon’s review contained one comment regarding 
welding which is of special interest to those making cast and 
other products of steel. I refer to this statement: 


“The proud boast of the welding expert that there is no 
steel or iron which cannot be successfully welded is literally 
true 

The term “successfully” means different things to different 
people. Probably no one should contradict Mr. Rawdon’s 
terse statement, because of the various interpretations 
that may be made of the word above in italics. But 
a few comments may be in order, both to prevent some mis- 
understandings by consumers, and to stimulate, for the best 
interests of all concerned, the welding engineers to whom 
many industries undoubtedly owe a great deal. A union 
that would be regarded as successful for one grade of steel, 
and for one joint to be subjected to a certain variety of 
stresses of given magnitudes, might not be at all suitable for 
combinations of stresses applied to other parts of the same 
structure. The particular job which has to be done by the 
welded joint regulates the evaluation of the fusing operation. 
There are a number of established grades of cast steel which 
the foundryman apparently cannot now but would like to 
weld commercially so as to develop in the deposited metal 
(and in the adjacent zone) properties substantially like those 
characterizing the parent cast material. It is not surprising, 
despite great constructive activity by welding engineers, that 
this situation prevails, due partially to the very large num- 
ber of grades of steel being produced. 

The progressive steel foundryman wants to see further 
progress made in these directions. He is influenced not only 
by the natural wish to salvage defective castings, but to pro- 
vide greater opportunities for the use of cast parts in com- 
posite construction that involves their use and that of wrought 
shapes, joined together by fusion. Of course, the com- 
parable properties that are desired include not merely the re- 
sistance to mechanical stresses, but relatively destructive fac- 
tors such as corrosion, high temperature, ete. 

To prevent being misunderstood, may I say finally (as | 
have said before in print) that when this welding problem 
is viewed broadly, it seems clear that mutual interests should 
prompt hearty cooperation between welding engineers and 
steei foundrymen. Jn a somewhat peculiar sense, their arts 
are complementary. 


Chicago, IIl., 
Oct. 9, 1934. 


_ 


x. A. BULL 


Stainless Steels 


Editor, Metrats & ALLoys: 


Metats & Attoys for October is most interesting and 
valuable. An occasional review of progress in metallurgi- 
cal developments is indispensable to those of us whose 
work is largely confined to special phases of metallurgy. 
The writer, speaking for himself and colleagues, wishes to 
extend his heartiest congratulations to the editor. 

Noteworthy and significant is the prominence given to 
discussion of Stainless Steels by Mr. Rawdon in his excel- 
lent contribution to the October issue, entitled “Ferrous 
Metallurgical Developments.” To condense such a new 
and intricate subject into a few paragraphs, without sacri- 
ficing a great part of its essential meaning, is a worthwhile 
accomplishment, and of course the author could not be 
expected to take cognizance in passing of many of the 
complexities of his subject. 

One knotty metallurgical problem of major importance, 
about which much has been said and written in the last 
three years, is the phenomenon of carbide precipitation in 
the 18% chromium 8% nickel group of Stainless Steels; its 
significance, and the avoidance of its worst consequences. 
Mr. Rawdon has quite properly included mention of this 
problem in his article, but unfortunately he seems to im- 
ply that it is solved, a thing of the past, with all medals 
duly awarded. It is considered that such a conclusion is 
somewhat premature, and that it conveys, no doubt unin- 
tentionally, implications that are damaging to the industry. 
Although the writer is reluctant to take issue with Mr. 
Rawdon’s views, it is undoubtedly true that metallurgists 
of the industry are not united in their endorsement of 
them. Indeed there are in the ranks of both producers 
and consumers those who are quite sure this problem re- 
mains unsettled, and for the very excellent reason that 
current investigation of it is still costing a lot of money 
and causing nightly headaches. 
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This does not mean that progress is not being made 
daily in knowledge and experience which permits the in- 
telligent control of carbide precipitation and the hazards of 
its consequence, and enables the 18-8 alloys to continy- 
ously find an ever widening field of usefulness. But it 
does signify reluctance, for excellent reasons, to admit the 
implication that merely adding a mite of a “stabilizing” 
element to the alloys definitely disposes of the problem, 

Within the writer’s experience the phenomenon of car- 
bide precipitation is a profoundly complex one. Even to 
define it taxes the ingenuity. Essentially, it appears that 
carbon dissolved in the austenite and normally retained in 
supersaturated solution at room temperatures, is precipi- 
tated out of solution in the form of carbides usually as- 
sumed to be chromium carbides, by exposure to heat within 
the range of temperatures variously placed between 700° 
and 1600" F. The mere existence of carbide precipitation 
per se is not evidence of “intercrystalline embrittlement.” 


Sensitized alloys may still retain their attractive appear- 
ance, as well as a substantial part of their resista: to 
many corrosive influences, and their physical streng ind 
toughness. It is only when precipitated carbides as- 
sociated intimately with certain corrosive conditio hat 
serious trouble ensues. Then may be seen various ni- 
festations of intercrystalline attack ranging in rity 


from mere discoloration to physical disintegration 





Unfortunately, carbide precipitation is not a “go no- 
go” proposition. It varies from the faintest per: ible 
incipient condition to the other extreme, dependin pon 
many factors, the most important of which are com tion 
(specifically carbon and chromium content, and chr um- 
nickel ratio), and condition of heat treatment. | er- 
more, the exact mechanism whereby carbides, few or inany, 
are precipitated affects their manner of distributio:, and 
this is quite generally thought to be a potent influence 
in determining the consequences. Since the practical! sig- 
nificance of carbide precipitation resides in the varying 
effects it has on the behavior of the 18-8 alloys in each 
specific corrosive environment—an unnumbered varicty of 
conditions and effects—it is hardly to be expected that 
the mere addition of a “stabilizing” element yields the one 


hnal answer. In fact even the advocates of this solution 
to the problem admit frankly that precautionary “stabi- 
lizing” treatments of the special alloys are required to reap 
full benefit. 

Although the value of the special “stabilized” alloys is 
unreservedly admitted for specific types of corrosion re- 
sisting service, it should be recognized that their use places 
an added expense burden upon the consumer, and often 
puts off till another day the conquest of a new application. 
A somewhat different attitude toward this problem is main- 
tained by that group in the industry who are devoting ev- 
ery effort toward advancing the day of cheaper Stainless 
Steels, who have, with gratifying success, resorted to new 
metallurgical methods for advancing control of carbon con- 
tent, the one arch ally of carbide precipitation in the 18-8 
steels, and who are, by analyzing each type of corrosion 
problem separately according to its nature, offering a sat- 
isfactory and economically sound solution, which except 
for certain rigorous types of service renders unnecessary 
the use of special “stabilizing” additions. 


‘ 


In view of these considerations, and of other ways 
known to metallurgists in the industry by which carbide 
precipitation can be controlled and manipulated without 
resorting to “stabilizing” elements, and of the possible ad- 
verse effect “stabilizing” elements may have on general 
corrosion resistance, is it not proper to ask that they be 
accorded due recognition by so influential an authority as the 
author? cee 

W. B. ARNESS, . 
Baltimore, Rustless Iron Corporation of America 
Oct. 12, 1934. 


Sarby 


Editor, Merats & ALLoys: 


It is now seventy years since Dr. H. Clifton Sorby al 
tured before the Sheffield Literary and Philosophical >o- 
ciety on a new method of illustrating the structure paige A 
ous kinds of “blister steel” by nature printing. os 
paper no trace exists. Sir Robert Hadfield suggest®, ot 
ever, that it was presented to the Natural Science Bee Me 
of the Society, but that no copy of it was kept. 34 
the same year, Sorby communicated the results © 
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work at the Bath meeting of the British Association tor 
the Advancement of Science. A photographic reproduc- 
tion of the abstract of this communication is attached 
hereto 


On Microscopical Photographs of various Kinds of Iron and Steel, 
By H. C. Soxpy, FLRS., PGS, 

The author first bricily explained how sections of iron and steel may be prepared 
for the microscope so as to exhibit their structure to a perfection that leaves little 
or nothing to be desired, Ile then exhibited a series of microscopical photographs, 
taken under his directions by Mr. Charles Hoole, illustrating the various stages in 
the manufacture of iron and steel, and described the structures which they present. 
They show various mixtures of iron, of two or three well-defined compounds of 
jron and carbon, of graphite, and of slag; and these, being present in different pro- 
portions, and arranged in various manners, give rise to a large number of varieties 
of iron and steel, differing by well-marked and very striking peculiarities of 
struc 


(Courtesy Mr. Bernard Collitt, 
Metallurgist, Jenkins Bros., Montreal.) 


[1 is connection it may be of interest to reproduce 
wl believe to be a hitherto unpublished photograph of 
*t] er of modern petrography,” as he has been called. 
Th tograph was made (under the writer’s direction) 
frot napshot which was in the possession of a member 
of t Sorby family resident in Canada. It represents Dr. 
Sor 1 surroundings somewhat unusual for a scientist 
inte d in such things as metals and minerals. It ap- 
pea ywever, that he was wont to spend quite a consid- 
eral mount of his spare time in sailing in a boat of his 
ow! the North Sea. It is more than probable, there- 
fore t this photograph represents him standing on the 
dec} is vessel. 





eene use to which Dr. Sorby put the net and the long- 
thou S . “ipper that are shown is unknown to the writer, 
8h it is not impossible that he may have been inter- 


ee tins marine specimens for examination under 
iltie here thar ‘fb loved to use. It may be worth men- 
Sorby Moet tte Wy : rotessor Judd, who was a friend of 
his work mt ee ; “Y ou speak of Sorby’s laboratory. All 
hte how tee knew him, was done in a private room 
ton’s—a te there everything was as simple as Wollas- 
ratus wingas . es lg microscope, and a few bits of appa- 
“araday Sorin ie (Sir Robert Hadfield, Transactions, 
¥ Society, Vol. 16, 1920-21, pages 114-118.) 


Toro O. W. ELLIS, 
nto, Ontario Research Foundation 


New Steel Making Reagents? 


Editor, Merats & ALLoys: 


The genia! Russian, Prof. B. S. Smoledski, whom I knew 
first many years ago when he spent a year in America, sent 
this little paper to me with the request that I correct the mis- 
takes in English and submit it to you for publication. 1 have 
followed his request, except that I could not bring myself to 
alter some of his delightful Russianisms. 


New Reagents for Steel Making 


B. S. Smoledski 
Professor of Physico-chemical Metallurgy, 
— — — Technical Institute, Sonimsk 


From the technical and advertising literature it is evident 
that some of the most useful properties of a steel depend 
upon the reagents used in finishing it. Almost every author 
and steel-maker has his own panacea for the ills of steel, and 
quotes numbers to show how much better his special brand- 
ndme of steel is than ordinary steel. Many of these panaceas 
have in recent years been brought insistingly to our attention 
in Russia, particularly by foreign experts and selling agents 
who told us so much of the truly wondrous results obtained 
in their own country, that we wished to try them. But these 
special reagents, coming from California and other foreign 
localities, were very rare and costly; therefore I conducted 
some explorations in search of cheap reagents for steel, which 
would be made in Russia from Russian minerals so that in 
this direction also we would be economically self-content. | 
now outline a few outcomes of these explorations and tests. 
believing that they will interest the steel-making capitalists 
who read your valuable paper. 

In the Nerchinskii mountains I came upon a very large 
deposition of a new mineral which looked so promiseful that 
1 immediately sent some of it home to be reduced in the 
electric furnace and tested as a deoxidant for steel. Its 
effect was so astonishing that I had it analyzed; but I was 
unwilling to believe the analyst until it was analyzed again 
by a notorious chemist whom I met while travelling through 
America eastward, on my way home, to meet some of your 
illustrious consulting experts and to learn all I could about 
new and wonderful things in steel.- Both analysts were able 
to identify only a part of this mineral, and therefore they 
concluded that it comprises a new element; and this made 
me sure that it would be marvellous for steel-making. This 
new element I have named Curium, after the Curies, the 
discoverers of that other nonpareil element radium, and also 
because, as with radium, only very minute quantities are 
needed to produce its characteristic effects. 

The physico-chemical explanation of the unique action of 
curium is as follows. Curium takes oxygen away from the 
iron, forming a curious ironical oxide, which at high tem- 
peratures is a liquid boiling at 1551° C. (uncorrected). Be- 
cause of this, if the liquid steel is above this temperature 
when the curium is added, the curious oxide comes off as 
a gas and you get a live effervescent steel which rims well: 
if the steel is below this temperature, the oxide remains in 
the steel, and you get a steel which, though dead, is quite 
clean owing to the undertaking agency of the curium. If 
now a larger quantity of curium is added, as I recommend, 
it forms a fine alloy steel which I call a curate steel. This 
steel is very mild and so inoffensive that when polite and 
smooth it is not attacked by any of the ordinary common 
rude corrodants. Curate steel has thus a long life, and is 
to be preferred for public structures and buildings: it is not 
however satisfactory as a tool or machine steel, because it 
does not harden easily. 

On this same journey | was lucky enough to find, on th 
south-easterly slopes of the Yablonoi mountains, a mineral 
which contains a new and very hardening element, It is 
element No. 43, which was predicted by my great countrv- 
man Mendelieff and called eka-manganese because he thought 
that it would be a close relative of manganese. Now that I 
have actually found it, 1 proposed to call it eureka-manganese 
There is little need to tell the steel metallurgist, so imbued 
with the virtue of ordinary manganese in hardening steel, 
that this new eureka cousin is a much more potent alloying 
element. Besides it is a better deoxidizer and desulphurizer, 
verily better in all ways, than manganese; only it will cost 
more because it has to be brought so far and to pass through 
so many hands. The present supply is not large, but we have 
enough to make all the special hardened steel we need for 
the present. 
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I wish to mention also a third new reagent of another 

favored type—namely one which, when added to the slag, 
helps it to take from the liquid steel all the undesirable ele- 
ments, such as sulphur, phosphorus and tin, but leaves in 
all the useful proletarian elements and does not damage 
the refractories. This material I found, on this same very 
successful journey, at a place called Bastr, not far from Lake 
Baikal. It is a strange coincidence that the main basic con- 
stituents of this mineral, when freed from the gangue, are 
barium and strontium together with some alkali metals not- 
ably caesium. This coincidence led me to call this substance 
Bastr, and to denote steel made by us. of this reagent by 
a name of which the English equivalent would be bastred 
steel. I am forming a company to develop this material in 
Russia, and am very open to propositions for exploiting it in 
America, which should be easy since it has incredulous 
financial talking-points. 
_In this brief communication I have given only the high- 
lights on these astonishing reagents, neglecting the baser de- 
tails. Any reader with doubtful questions can send them 
through the Editor to me; but he may have to wait for an 
answer for I am just starting out on another fancy tour of 
exploration. y 


Editor’s Note { 
While the announcement* over ten years ago of Ferro 
Manureium has somewhat preempted the field that would be 


occupied by other reagents of its general type for steel mak- 
ing, alleged improvements on this basic discovery should be 
of interest to our readers. Apparently Ferro Manureium 
was not covered by patents, so it was to be expected that 
other inventors and investigators would enter so alluring a 
field. Some of those who have tilled this field in the in- 
terim since the epoch-making announcement of Ferro 
Manureium have hesitated to announce their discoveries in 
the technical pages of our journals. Not so Prof. Smoledski. 

We are indebted both to the learned professor and to the 
mutual friend who corrected the announcement so as to make 
it more intelligible to English-speaking readers. We regret 
the desire of this mutual friend to remain anonymous—all 
we can say is, you'd be surprised if we named him. 

It seems regrettable that the professor is not to be immedi- 
ately accessible because of the tour referred to in his last 
paragraph. If this tour brings him to the U. S., perhaps he 
might be induced to go to Washington as a brain-truster 
for such brief time as might be required for him to put the 
steel industry on its feet again. His reference to the prole- 
tarian elements should qualify him as a technical adviser at 
least, though perhaps merely the Red point of view, rather 
than the active participation of Red planners, is all that is 
to be utilized for the moment. However, we feel sure that 
he would be a welcome addition to the brain trust in some 
capacity. 

* Transactions, A.S.S.T., Box Bulletin Supplement, June, 192 ges 
46-47. 





J. C. Lincoln Awarded Samuel Wylie Miller Medal 


The American Welding Society today awarded the Samuel 
W ylie Miller medal to John Cromwell Lincoln, Chairman of 
the Board, The Lincoln Electric Company, Cleveand, Ohio, in 
recognition of his great contributions to the advancement of 
the science of electric fusion 
welding. 

Born July 17, 1866 in Paines- 
ville, Ohio, J. C. Lincoln re- 
ceived his elementary education 
in the place of his birth, after 
which he attended Ohio State 
University, and received a de- 
gree in electrical engineering. 
Joining the staff of Charles F. 
Brush, inventor of the arc 
light, in 1888, Lincoln early 
gained experience with the 
phenomena of the electric arc. 
Later he became affiliated with 
the Elliott-Lincoln Electric 
Company, one of the pioneer 
manufacturers of electric mo- 
tors. In 1896 with this com- 
pany as a nucleus, he formed 
the present Lincoln Electric’ Company, Cleveland, Ohio. 
Under his direction this company produced in 1907 the first 
variable voltage arc welding machine. Two years later as a 
direct result of Lincoln’s efforts, the first redesign of a cast 
iron product for arc welded steel construction was made. In 
1916 Mr, Lincoln was the first to carry the electric arc into 
the structural field, where he directed the application of the 
process in the remodeling of an industrial structure. A year 
later in conjunction with the U. S. Government, he established 
the first school for training welding operators. His company 
has conducted this school continuously since that time, and 
has given thorough instruction to many thousands of students 
in the application of the process. 


Mehl Awarded John Scott Medal 


Dr. Robert F. Mehl, director of the Metals Research 
Laboratory at the Carnegie Institute of Technology and 
a member of the Editorial Advisory Board of Metratrs & 
AtLoys has been awarded the John Scott Medal by the 
Philadelphia Board of City Trust, administrator of the 
fund, “for his discovery of a method -of taking pictures 
through great thicknesses of steel to determine internal 


defects.” 





Erratum 

In the article “Crystal Structure as a Guide in The Work- 
ing of Magnesium Alloys” which appeared in the July 1924 
issue, please note the following correction. In Fig. 12 under 
the headings “Case I” and “Case II” the column sub-heads 
“Tension” and “Compression” were interchanged; i.e., the 
two columns headed “Tension” should be “Compression,” 
and vice versa. 


METALS & ALLOYS 
Page 262—Vol. 5 


Arnold Lenz Awarded Whiting Medal by A.F.A 


Arnold Lenz was awarded the Whiting medal at the an- 
nual convention of the American Foundrymen’s Assoc ation 
for his conspicuous contributions to the foundry industry. 
He is a practical foundryman who worked his way up 
through the jobs of molder, coremaker, and melter, since he 
started out as an apprentice over 30 years ago. Mr. Lenz 1s 
now Assistant Manufacturing Manager in charge of the Flint, 
Bay City, and Saginaw plants of the Chevrolet Motor Co. 
Born in Hauingen, Germany, in 1888, Arnold Lenz was ap- 
prenticed at the age of 14 to the firm of Sarsin, Stachlin & 
Co., Haagen. Displaying even in those early years the de- 
termination which has made him one of this country’s fore- 
most founders, he attended night school during the four 
years of his apprenticeship. When he came to America i 
1906, he spent two years working his way through New York 
State Normal School at Fredonia, New York. 

In 1908, Mr. Lenz entered the employ of the Browning 
Foundry Co., at Ravenna, Ohio, as molder. In May 1916, 
he became an instructor in the foundry of the Buick Motor 
Co. in Flint, Mich. That same year, he was promoted to 
general foundry foreman and then to assistant superintendent. 
After a year spent as assistant to the manager of The Alumi- 
num Casting Co., in Detroit, he returned to General Motors 
Corp. as superintendent of their gray iron foundry in Sag- 
inaw, then under construction. Since that time, he has held 
increasingly responsible positions with the General Motors 
Corporation. 


Applied Mechanics Journal 


The American Society of Mechanical Engineers has de- 
cided to publish in four quarterly issues beginning 1935, a 
“Journal of Applied Mechanics.” The Journal will contain 
papers on Applied Mechanics which have been presented 
before the Applied Mechanics Division of the Society, be- 
sides other papers not so presented, reviews of pertinent 
literature and notes on important developments. An Edi- 
torial Board will be appointed, consisting of Speciale 
covering the different branches of the field of Applie 
Mechanics, i.e., Elasticity, Plasticity, Strength of Materials, 
Vibration, Aerodynamics, Thermodynamics, Film Lubri- 
cation and Electro-mechanics. The Journal will be sold to 
non-members at $5 per annum. 





H. V. Glunz has been appointed General Manager of 
Operations of the Ohio Ferro-Alloys Corporation, Canton, 
Ohio, effective as of October 15th, 1934. Mr. Gluss, 3 
graduate of Ohio State University in 1915, has a — 
steel experience, embracing particularly the oe 
of quality alloy steels through the medium of open hea 
or electric furnace. 
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ORE CONCENTRATION (1) 


JOHN ATTWOOD, SECTION EDITOR 


The Progress of Metallurgy. Invinc A. PatmMer. Mines Magazine, Vol. 24, 
Mar. 1934, pages 9-12. Brief discussion of the following processes: converting of 
copper matte, flotation process, electrothermic smelting of Al, cyanide process, 
sintering process, electrolytic extraction of Zn, and sulphuric acid leaching of oxide 


copper ores. Kz (1) 

Bolivian Tin Mine. T. F. Apams. Mines Magazine, Vol. 24, May 1934 
pages 12-15, 23. The steps used in concentrating the ore are discussed by means 
of a flow sheet. Kz (1 


A New Molybdenum Ore Dressing Plant. Engineering Progress, Vol. 15, 
June 1934, pages 111-113. Some particular and new features of a molybdenum 
ore dressing plant. in Morocco with a daily capacity of 100 tons of crude ore are 
described. The concentration rate is 1:79. The dressing is done almost entirely 
by human labor, the monthly output is about 25 tons of concentrate of over 85% 
molybdenite. Crushing and picking, and grinding and flotation plant are de- 
scribed. Ha (1) 


Amenability of Various Iron Ores to Rigorous Concentration. S. R. B. Cooke. 
Progress Reports—Metallurgical Division. 4. Studies in Direct Produc- 
tion of [ron and Steel from Ore. Bureau of Mines, Report of Investi- 
gations No. 3229, May 1934, pages 7-32. Chemical analyses, mineragraphic 


analyses ail concentration tests are reported on magnetite, from Wharton, N. J. 
(2 ores); Mineville, N. Y.; Cornwall, Pa.; Iron Springs, Utah; Hanover, N. Mex.; 
and East: Mesabi. Minn.; hematite from the Mesabi range, Minn. (4 ores); 
Vermilio nge, Minn.; Cuyuna range, Minn.; Marquette range, Minn.; Wyo.; 
Ala.; Te nd limonite from the Cuyuna range, Minn. and Central Tenn. 

AHE (1) 


Crushing, Grinding & Plant Handling (1a) 


The Mocern Conception of the Energy Consumption in Crushing (Den moderna 
uppfatning krossningsarbetet). Ernst RorHetius. Teknisk Tidskrift (Section 
Bergsvet: ap) Vol. 64, June 9, 1934, pages 41-45, and July 14, pages 49-53. 
A highly retical discussion of the subject, in which is presented a review of 


recent wor this field by various investigators. Conclusion is that the minimum 
energy re: in erushing is a funetion of the bound surface energy in the new 
surfaces. ( firms the figures obtained by Gross & Zimmerley in their investigation 
of the pro! by which it has been made possible for the first time to determine 
the erushiny efficiency with some degree of accuracy. BHS (1a) 

Explosion Shattering of tron Ores. Joun Gross. Progress Reports Metal- 
lurgical sion. 4. Studies in Direct Production of Iron and Steel 
from O) (United States Bureau of Mines, Report of Invéstigations 
No. 3220, ‘lay 1934, pages 33-34. Explosion shattering produces less extremely 
fine mat: than ordinary crushing. Magnetic concentration of -100 mesh 
taconite x Fe reeovery original ore 30.5, ordinary grinding 40.9, explosion 
shattering ) lbs. 48.8, 250 Ibs. 49.2%. The grade of concentrate from 
explosion s ring is better than from ordinary grinding. AHE (la) 


Flotation (1c) 


Gold Ore Treatment. Vicror Epguist. Chemical Engineering & Mining 
Review, Vo\. 26, July 5, 1934, page 384. A new Australian process consists of 
three stages: (1) solution of Au and Ag by cyanide solutions of standard strength, 
(2) the precipitation of the dissolved Au by the addition of a precipitant such as 
finely ground charcoal, and (3) removal of the precipitated Au by treatment of the 
pulp in standard flotation equipment. Results on large scale operation are not yet 
available. WHB (lc) 


Effect of pH and Various Chemicals on the Flotation of Pyrrhotite. Garcur 
Yamapa & Munro MuraoKa. Suiyokwai-shi, Vol. 8, Mar. 15, 1934, pages 
435-439. In Japanese. Yanahara (a Japanese mine) pyrrhotite ore, minus 65, plus 
200 mesh, was used for the sample. The flotation reagent was a mixture of 
camphor blue oil and coal tar. Solutions of pH-value from 3 to 11 before flota- 
tion, were constant at pH 7,5 after flotation. The floatability of pyrrhotite is 2 
of 3% in a mixture of powdered ore with natural water, about 100% in a solution 
of pH-value lower than 4.6-5, and about 0% in a solution of pH-value higher than 
5. The effect of adding chemicals, e.g., Fe2(SO4)s, CuSO4, KCN, is very small. 
HN (lec) 

Notes on the Use of Sodium Nitrate in Flotation. A. K. Burn. Bulletin 
Institution Mining & Metallurgy No. 359, Aug. 1934, 2 pages. In the 
fotation plant of the Cia. Minera de Tocopilla, sea water is used. Addition of 
120 & NaNOs per ton of feed had 2 faverable effects: (1) the sulfides are Jess 
affected by the almost. colloidal slimes which occur in some of the ores and (2) 
Kt does away with the difficulty experienced jn breaking down froth on the collect- 
img tanks. The concentration assays Cu 28.76, Pb tr., Mo 0.11, Sb 0.0, Fe 
a2, Zn tr, Ni 0.05, Co 0.05, S 34.46, SOs 0.47, AlsOs 0.94, MgO 0.36, 
49 0.95, Si02 3.02, and C02 0.75. AHE (le) 
unto Flotation at Ridder (Russia). S. P. ALEKSsANDRov. Tzvetnuie 
aeen: No. 1, Jan. 1934, pages 59-93. Description of the flotation. practice 
tlopment work at the Ridder concentration plants. The average ore (1933) 
an approximately 3.1% Pb, 6.7% Zn, 0.6% Cu, 10.5 g. Ag/gross ton, 
data f. Ag/gross ton. The flotation of lead is deseribed in detail; numerou 
re given. The flotation of Zn will be reported later. BND (le) 


Amalgamation, Cyanidation & Leaching (le) 
Chior 


ethene in Non-ferrous and Gold Industry. D. M. Curzuixov & A. Yu. 


) D Tzvetnuie Metallui, No. 5, June 1933, pages 24-37. (In 
Institute oe the results of a series of experiments made at the State 
of Non-ferrous Metals (Russia) on the extraction of metals from 


eumtained fe and sulphide Pb-Zn ores by chlorination. The samples of ores 
Mine, hy, ™ 5 to 25% Ph, 2 to 14% Zn, 2 to 14% Fe, and 0.18 to 
£./atoss ton Some of the ores contained As (2.1 and 5.7%), Ag (225 to 280 
WG, of ce’ and traces of Au. Preliminary laboratory experiments showed that 
ting Ane content of previously calcined ore can be volatilized as chlorides 

ion : ry Cl at 1000° for 4 brs. Further experiments showed that by 

of oxidized ores at 900-1000°, using mixtures of Cl and H20, 95% of 

700°) the ad be converted into volatile chlorides At lower temperatures (about 
Volatile Ter nal part of the Zn and Pb remains in the ore in the form of non- 
lowered to 699° With the addition of 20% charcoal the temperature may be 
Tn the case of with the conversion of 90% of Zn and Pb into volatile chlorides. 
te. treat ment a nipide and mixed ores the maximum extraction is obtained by 4 
4 mixture cf Cl and H2O at 700°. BND (le) 


Engineering me | Auriterous Sulphides. Varentine T. O'’Connetr. Chemical 


a given Mining Review, Vol. 26, July 5, 1934, pages 381-383. Details 
the plant of Sulphide Gold, Lid, NS. WHB (le) 


bo 


ou 
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ORE REDUCTION (2) 
A. H. EMERY, SECTION EDITOR 


Theory of Fusion Electrolysis (Zur Theorie der Schmelzflusselektrolyse). P’. 
DrossBa7cH. Zeitschrift fiir Elektrochemie, Vol. 40, July 1934, pages 370-375. 
During electrolysis in a molten mass (1) the metal is dissolved as ‘‘metal vapor’’ 
by the lieuid layer adhering firmly to the cathode (this layer can be assumed to be 
saturated), (2) the ‘‘metal vapor’ diffuses from this border layer into the moving 
liquid, ard (3) the moving liquid carries the ‘“‘metal vapor’’* along with it. The 
first 2 st\ges determine the concentration of the metal in the bath and the losses 
in current efficiency; they depend on temperature; current efficiency decreases with 
decreasing temperature. Energy consumption of the process — PIt I?Rt, where 
P is e.m.f. of polarization, I current, R ohmic resistance and t time. Ia (2) 


Non-Ferrous (2a) 


Production of Aluminum from Clay by the Aluminum Sulphide Process (Aluminium- 
gewinnung aus Ton rach dem Schwefelaluminiumverfahren). Freirac. Werkstoffe 
und Korrosion, Vol. 9, May 10, 1934, page 18. Al-sulphide made from ordinary 
clay by addition of carbon in the electric furnace is fused with rocksalt as flux. 
This is disintegrated by direct current electrolysis into S and Al; the disintegration 
voltage is 1 volt lower than the bauxite process. Present experiments are very prom- 
ising. Hla (2a) 

Contributions to the Question of Cressing Complex Zirc-Lead Ores with Sulphur- 
ous Acid (Beitrage zur Frage der Verarbeitung komplexer Zink-Blei-Vorkommen mit 
schwefliger Sdure). E. Terres & G. Ruent. Angewandte Chemie, Vol. 47. 
May 19, 1934, pages 332-334. The extraction of oxide Zn-Pb ores with sulphur- 
ous acid yields metal-bisulphites only. A new process to extract complex Zn-Pb 
ores with highly concentrated aqueous S02 solutions under high pressure and at tem 
peratures which are higher than the critical temperature of solution of the system 
II20-SO2 permits complete extraction with simultaneous production of Pb-sulphite- 
sulphate, Zn SO4, Fe sulphate. and of metallic Cu and Ag. The diagrams of state 
of the ternary systems Zn0-He0-SO02, Cu0-HeO-SOe, FeO-He0-SO02 and PbhO-H20-S0. 
were developed to determine the action of SO. on the ore. At temperatures above 
150° €. sulphurous acid decomposes: 3H2S03; —> 2HeS0, + HO + S (the 
latter remains in the solution). The oxides of electropositive metals (Cu) are re- 
duced to metal by SOe, the oxides of electronegative metals (Zn, Pb, Fe) are 
converted into the sulphates, very likely over the sulphite, bisulphite, hyposulphate 
and tetra-thionate to the sulphate. Ha (2a) 


Nickel Extraction by the Mond Process. Industrial Chemist, Vol. 10, July 1934, 
pages 253-264. Describes the Clydach Refinery of the Mond Nickel Co., Ltd. Flow 
sheets of the process are given. RAW (2a) 


Ferrous (2b) 


0” the Behavior of Siderite during Roasting (Ueber das Verhalten des Spat- 
eisensteins bei der Réstuny). W. Luyxen & L, Kraerer. Stahl und Eisen, 
Vol. 54, April 12. 1934, pages 361-364. The changes in siderite during roast 
ing were determined chemically, by x-rays, and by magnetic measurements. 
fin heating with the exclusion of air, siderite breaks down into a mixture of 
Fes04 and considerable FeO; CO and COz are evolved. With access to air the 
Fe) is oxidized to magnetic Fess. SE (2h) 


Review of British Blast Furcvace Practice. W. S. Auten. Irn & Steel 
Industry, Vol. 7, Jan. 1934, pages 101-105. British blast furnace equipment and 
mractice are reviewed. Attempts are made at increasing the efficiency of modern 
installations. CEJ (2b) 

Blast-Frr-ace Practice. Engineer, Vol. 157. June 8, 1934, pages 587-589; 
Enaincering, Vol. 137, June 8, 1934, page 663. Brief summary of report pre- 
nared by the Blast-Furnace Committee of the Iron and Steel Industrial Researeh 
Council presented for discussion at the annual meeting of the Iron and Steel In- 
stitute, May 31, 1934. LFM (2b) 


Blast-Furnace Practice. Extract from Special Report No. 6 Jron & Coal 
Trades Review, Vol. 128, June 1, 1934, pages 870-874. The exhaustive report 
of the (British) Sub-Committee of the Blast-Furnace Committee of the Tron and 
Steel Industrial Research Council deals with practices in different districts in England 
and design and operation of blast-furnaces. Output of a furnace can be increased 
ereatly by improved, graded and, if possible, concentrated ores. The resistance in a 
furnace to the flow of gases is of great influence on economy and output; a formula 
was developed from operating data and applied to several furnaces; it was found that 
those furnaces which operate most efficiently as regards fuel consumption and output 
show the lowest resistances. Ha (2b) 

An Experimental Inquiry into the Interactions of Gases and Ore in the Blast 
Furnace. W. A. Bone, H. L. Saunpers, N. Catvert & J. E. RusupBrooke. 
Iron & Coal Trades Review, Vol. 128, June 8, 1934, page 932. See Metals 
& Alloys, Vol. 5, Sept. 1934, page MA 430. Ha (2b) 


Considerations on the Reduction-Mechanism of lron Oxide (Betrachtungen tiber 
den Reduktionsmechanismus der Eisenoxyde). W. Baukton & R. Durrer. Stal» 
und Eisen, Vol. 54, June 28, 1934, pages 673-676. General discussion. Some 
results of the effect of rate of gas flow on reduction of FeO and of reduction of 
FeO with Ne-He and Ne-CO mixtures are given. SE (2b) 

Equilibria ard Velocities in Ore Reduction. Ww. A. Bone, H. L. SaAunpeRs 
& J. E. Rusnprooxe. Jron & Coal Trades Review, Vol. 128, June 1, 1934, 
pages 877-879. The equilibria in the systems FexOy + CO s FexOy.1 + (C02 
at 1150° C., FexsOy + He & Fex@Oy.1 + H20 at 450°-850° C., and relative 
velocities of ore reducing reactions FexQy +- CO s Fex@y.1 + C02 at 650°-1000° 
C. were determined experimentally. The results confirm previous investigations with 
respect to the endothermicity of the stage Fes, + CO s 3Fe0 + COs and 
exothermicity of the final stage FeO +- CO s Fe + COs. New data for the H- 
reaction show endothermicity of both the Fes0, + He st 3Fe0 + Hef and the 
final FeO + He s Fe + He reactions; they also indicate that, whereas CO is a 
better reducing agent than H at temperatures below 850°, the reverse is the case 
at higher temperatures. The velocity of ore reduction as measured by the rate of 
()-removal diminishes progressively as the ore reduction proceeds and as the COs 
content of the blast-furnace gas increases. The decrease is not always uniform and 
is influenced by the ratio CO/COe. An inerease in velocity of blast-furnace gas 
from 4 to 16 ft./min. resulted in an increase in the relative rates of ore reduction 
at all temperatures investigated. Ha 42b) 


Proposed Methods for Comparative Testing of Iron Ores. Wm. A. Bone, H. L. 
Saunpers & N. Carvert. Iron & Coal Trades Review, Vol. 128, June 1, 
1934, pages 875-877. The comparison of ‘‘reducibilities’ of Fe ores is discussed; 
the best method is based on 2 reactions: (1) C deposition from 200 s C + CO: 
in the upper region of the furnace at about 450° C. whereby the ore may be “‘im- 
pregnated’’ with finely divided C which at still higher temperatures acts as a 
powerful reducing agent, and (2) direct deoxidation of the ore by CO, i-., 
FexOy + CO s Fex0y-: + (Oz, in the middle region of the furnace, for which a 
temperature of 750° C. was selected for comparison purposes. Charts were devel- 
oped from ore analyses, time of contact of ore, fuel and gases, and percentage reduc- 
tion; the lower the curve lies the more easily will the ore be reduced. The pro- 
cedure is illustrated by results on 5 different ores. By studying the conditions 
obtaining inside the furnace the economy of blast-furnace operation may be gr 
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Measuring Pouring Temperatures in Plant of Brass Foundry Co., 
Peoria. 
There’s no uncertainty now about pouring temperatures. 
The melter simply dips the ‘couple into the ladle, and the 
big pointer on the Round-Chart Micromax Pyrometer T 
turns promptly and positively to the temperature. It comes 
to an absolute stop and the reading is automatically re- 
corded, so that the correctness of pouring temperature can amen 
be verified. 
* ry. , ° 
The same advantages of easy reading and accurate, , 
permanent recording are bringing this Micromax into 
widespread use on forging furnaces, galvanizing kettles, 
cyanide pots, carburizing furnaces, and similar equipment 
in metal-working plants. It makes available the accuracy, 
reliability and low upkeep of the potentiometer, at a price 
never approached before. 3 
Information on Request. Address Section L 
. LEEDS & NORTHRUP COMPANY 
4925 STENTON AVENUE PHILADELPHIA, PA. 
19 
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MELTING, REFINING & CASTING (3) 


Foundry Equipment. Volume IJ, part 1. N. P. AxKsenov. Gosuad rstvennoje 


Naouchno-Technicheskoje Izdatelstvo. Moscow, 1933. Cardboard, 5 4, x bY, 
inches, 216 pages. Price 3.55 roubles. Very inferior paper and poor illustrations 
cannot detract from the interest of this book. It reads better than any me 
whieh the reviewer was able to consult. Being a description of mol machines 
it is written so that the reader not only obtains a clear impression of the 
apparatus in question but is fully informed of the basic principles underlying 
their functioning and the advantages and the negative features « them, both 
from technical and economic standpoints. One does not need to be either i 
foundryman or an accomplished mathematician to follow the presentatio, with 
perfect ease. The very simplicity of the narration reflects the profon knowledge 
of the writer permitting him to discard many details of interest to practical 
men and theoretical investigators, but having but a slight bearing on th moulding 
machines as such. The intended purpose, giving to the reader, any reader, 


thorough understanding of them is fully achieved. The field is covered thoroughly 
both the major types of machines and their subdivisions are given. With the 
exception of a few German books it would be difficult to find any which would 
be more suitable for general study or use in colleges than this one. 3) -B- 


Foundry Practice. M. G, Evancovutov. 6th edition. Gosudarstyennoe 
Nauchno-Technicheskoe Izdatelstvo, Moscow, 1933. Cloth, 6x 9 ineh 152 pages, 
Price 7.10 roubles. Textbook writing imposes specific and definite requirements, 
Overcrowded curricula limit their size. Prospective readers are not sufficiently 


acquainted with the subject to permit any other method of presentation than by 
the gradual advanee from the elements. The subject matter must | djusted in 
an order leading to a maximum understanding both of the whol d of any 
given point. One has to overcome here the natural tendency for ssing per- 
sonal opinions or for critical examination of conflicting views wit , however, 
affecting the completeness of the final picture. Not being easy abstract 
subjects, the task becomes particularly difficult in application f e arts in 
which a few major postulates are buried in a maze of details 0 long and 
successful teaching experience permits one to achieve the quality he present 
work. The material offered is excellently balanced, comprehensive tical part 
is thorough and precise; descriptions and data are complete, accur and up to 
date. The book gives to a student a full and clear picture of whole art 
of the modern founding. (3) -B- 
The Field for Materials Handling in Semi-Production Foundrie ALPH G. 
WIELAND. Transactions American Foundrymen’s Associa Vol. 5 
Apr. 1934, pages 481-487. Semi-production or jobbing foundri ting from 
10 to 50 tons per day and employing from 10 to 70 molders n onomiecally 
use equipment for materials-handling. Cranes or continuous belts substitute 
for the more expensive overhead switches for unloading raw materi Mechanical 
cupola charging equipment warranted for melting of over 30 tons y. Mono- 
rails or cranes almost essential for distribution of molten metal. xible over- 
head system of hand-handling and conditioning is most convenient tolls, mono- 
rails or trucks facilitate handling castings through the cleaning, gri g, chipping, 
inspecting and shipping departments. Average cost of installing rlete equip- 
ment for continuous molding has been from $2000 to $3000 per n rs floor. 
CEJ (3) 
Correct Design with Respect to Shape and Pouring (Ueber form- | iessgerechte 
Konstruktion). J. Kuester. Die Giesserei, Vol. 21, May 134, pages 
195-200. Codperation between designer and foundry is emphasized nples illus- 
trate—wrong and correct design given side by side—how by correct ign cheaper 
and simpler castings can be produced. Internal stresses can be ay d by suit- 
able foundry methods. Ha (3) 


Dressing Molding Sand (Wie soll Formsand aufbereitet werden?). R. BeErcer. 
Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, Apr. 2%, 1934, pages 
178-186. Discusses requirements that efficient modern sand molding machines 
have to meet. Results of experiments on physical properties of molding sand 
prepared with ‘‘Intensiv’’ dressing machine of Badisehe Maschinenfabrik are given. 
It was found that the binding strength of used molding sand, regenerated by 
addition of a certain amount of virgin sand was inereased by dressing in this 


machine by ™%4 as compared with that of molding sand prepared in common mixing 
mill. Construction and method of operation of a number of new ear 
dressing machines is considered at length. GN (3) 


American Specifications for Gray tron Castings (Spécifications Américaines pour 
les Pieces de Fonte Grises). Bulletin de l’ Association Technique de Fondervé, 
Vol. 8, May 19234, pages 205-206. The specifications published in Oct. 1932 
Transactions of the American Foundrymen’s Association are translated and 
discussed as to their differences with European practice. Ha (3) 


Non-Ferrous (3a) 
G. L. CRAIG, SECTION EDITOR 


Molding Condenser Castings. J. H. Eastuam. Foundry, Vol. 61, Nov. = 
pages 14-15, 40. Describes molding details and flash equipment ap (aa) 


outside of the usual range. 


Pressure Casting (Le Moulage sous Pression). Kesster. Revue de Foes 
Moderne, Vol. 28, June 10, 1934, pages 157-162. The process of injec ting; 
metal in liquid or pasty state into a metal mold is called pressure (die) casi: 


the different methods and equipment used are discussed. Materials | whlel os 
frequently cast in this manner are heavy alloys with low melting points eraturss 
with a base of Pb, Sn and Zn), light metals with high melting temps 


; : eo siting points 
(alloys with a base of Al and Mg), and heavy alloys with higher —- - 
(Cu alloys, especially brasses, and Ag). The advantages 10 be der 


, a . , : : alog faces. 
reduced machining costs, ease of casting complicated shapes with clean — (3a) 


Recent Developments in Brass Die-Casting Methods. Hersert C-. 
Machinery, N. Y., Vol. 40, July 1934, pages 653-655. Compositions apie for 
erties of ordinary yellow brass and’ 3 other Cu-base alloys especially — a 
die-casting, machinery and process, and the design of dies for brass cast ne 34) 
materials used in their construction are described in detail. asl 


A Preduction Casting Die. Esreran. Mechanical World ' 
Record, Vol. 95, May 4, 1934, page 425. The Zn-Al-Cu alloys now eatndest 
for pressure die-castings are ideal for omamental metalwork. A highly ka (33) 
and productive die for die-casting articles of this kind is described. 


Developments in Modern Foundry Materials and Equipment. J. W. — 
Iron & Steel Industry, Vol. 7, Jan. 1934, pages 107-111, 159. allurgieal 
ments of modern specifications call for more skilled technical and met the 
control. Increased efficiency of cupola furnaces together with the use 
“hatch” furnace of the rotary pulverized coab or oil fired type or high | vertical 
induction electric furnace are prevalent. Continuous core drying ovens 
type and core blowing machines aid production of quality cores. Molding 
with individual power units tend to inerease flexibility of Se al 
practice with standardized apparatus for testing strength, permeability ced 
of sands have been recommended. , 
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Ferro-Chromium 
Pure Chromium 
Ferro-Tungsten 


Ferro-Vanadium 





Tungsten Powder... 
| Pure Manganese ... 


PURE CARBIDE-FREE 


metals 


FN SS SSS SSS SSS SS SSS SSS SS 


97-98% | 
97-99% 

60% 
98-99 % | 
75-80% 


Ferro-Titanium 25% and 40% 


35-40% 


Send for Pamphlet No. 2025 





Metal & Thermit Corp. 


| 120 BROADWAY, NEW YORK, N. Y. 


Albany % Pittsburgh * Chicago 
South San Francisco *% Toronto 
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FRO onic 


THE ONLY SELF-CONTAINED, DI- 
RECT READING, RUGGED AND 
FOOL-PROOF INSTRUMENT FOR 
STEEL PLANTS AND FOUNDRIES 


Unique construction enables op- 
erator to rapidly determine tem- 
perature even on minute spots, 
fast moving objects, or smallest 
streams; no correction charts, no 
accessories. Special “FOUNDRY 
TYPE” has, in addition to its stan- 
dard calibrated range, a red cor- 
rection scale determining TRUE 
SPOUT and POURING TEMPER. 
ATURES of molten iron and steel 
when measured in the open. 


PYRO OPTICAL is NOW avail: 
oe ina NEW TYPE with THREE 
SC ARATE, DIRECT READING 

ALES—the ideal instrument for 
puiversal steel mill uses, open 


arths, soaking pits, rolling mills, 
aboratories, etc. 


Stock Ranges 1400°F. to 5500°F. 


Bulletins lati 

face iS Pyro Radiation, Immersion-Sur- 

tien meters, Pyro Super-Sensitive Radia- 
Tubes and Rapid Recorders on Request. 


THE PYROMETER 
INSTRUMENT CO. 


SIMPLIFIED: 


L 


DYROMETER 





La y 
fayette St., New York, N.Y. Grant Bidg., Pittsburgh, Pa. 


ALUMINUM 


FOR 


LIGHTNESS 
ECONOMY 
EASE OF FABRICATION 


THE 


BRITISH ALUMINIUM 
CoO., LTD. 


U. S. AGENCY: 
ARTHUR SELIGMAN 


30 ROCKEFELLER PLAZA, NEW YORK 
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ELEPHANT BRAND 
Phosphorized Anti-Friction Metal 


A superior lining metal to be used in the same 
manner as Babbitt metal for heavy pressure and 
high speed. 


Hardenings 


For the purpose of purifying and improving the 
qualities of Brass and composition metals, we offer 
these Alloys, small quantities of which added to 
such old metals will have an important effect in 
producing sound castings. 


Hardening No. 1 
Contains about 4 per cent. Phosphorus, 50 per cent. 
Tin, and balance Copper. For use in place of 
Phosphor Tin. 

Hardening No. 2 
Contains about 7 per cent. Phosphorus, 10 per cent. 
of Tin, and balance Copper. For use in cases where 


it is not desirable to materially increase the pro- 
portion of Tin. 


Phosphor-Copper 


Contains about 7% per cent. Phosphorus, 


Prices quoted on application 


| | Brand 


ei Bronze 


| 





Elephant 
Phosphor 


THE PHOSPHOR BRONZE SMELTING CO. 
2200 Washington St. Philadelphia, Pa. 


eR 
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METALS & ALLOYS 
Page MA 5i2—Vol. 5 


Ferrous (3b) 
C. H. HERTY, SECTION EDITOR 


' The ene Stages of tron in Slags in Relation to Composition, Tempera- 
ure, and Furnace Atmosphere (Die Oxydationsstufen des Eisens in Schiachen jy 
Abhangickeit von der chemischen Zusammensetzung, der Temperatur und der Of . 
atmosphare). H. Sarmanc & J. Kaxtenpacn. Archiv fiir das Fiscal 
tenwesen, Vol. 8, July 1934, pages 9-13. The oxidatioi stages of Fe oo 
studied in the systems FeO-Fes0s-Si0e; Fe0-Ca0 FeeOs-Si02; FeO-Fee(s-A] 0s-Sids: 
FeQ-Ca0-Fe203-Ale03-Si0e; in relation to the chemical compesitior at 1930" 
1320, and 1410°C in oxidizing atmospheres. CaO favors Fees. formatior SiOe and 
AlzO3 favor FeO. In Ca0-FeO-Fe203-Si02 melts the formation of Fed Fes) is 
dependent on the ratio CaO/SiQe. Rise in temperature favors the dissociation of 
the slag components and likewise FeO formation. Increasing the temperature Tange 
1230-1320°C to 1320-1410°C jinereased the dissociation 50%. In the slag 
systems studied 1 part CaO is equivalent in wt. % to 1.3 parts FeO and 1 part 
Si0e to 1.4 parts Feeds. SE (3b) 


_ Cast Iron Charge and Cast tron Properties (Gusseisengattierung und Gusseisen- 
eigenschaften). A. VaeTtH. Die Giesserei, Vol. 21, May 25, 1934 pages 
216-223. The common defects in gray iron are investigated in their relation to 


making up the cupola charge. Defects are 1. leaky, spongy casting, 2. hard spots 
which can not be machined, 3. deviation from prescribed hardness a) strength 
1. deviation from prescribed structure. Properties can be influenc: even for 
the same composition, by differeut wall thicknesses, raw materials and ip added 
method of melting, and even weather conditions. The cast wedge specimen offers 
the simplest and quickest means to ascertain tendency tu form ; , and to 
ferritic-eutectic solidification instead of the normal pearlitic solic tion. The 
most characteristic structures of a gray iron are 1, the metastable ture, con- 
sisting of the ledeburite eutectic; it is caused by rapid cooling Structure 
with formation of eutectic giaphite and principal mass rich in fi , whereby 
the graphite is arranged usually purely eutectically and often der ally; also 
the phosphide eutectic is dendritic. The grain is caused by rapid t not too 
sudden cooling. 3. The normal pearlitic structure with little ferr and veiny 
graphite; this occurs regularly in east iron with wall thicknesses ne er 6 mm. 
and not too high Si content. 4. Structure with coarse § graphil nd ferrite 
in the mass; it oceurs in irons with high Si content and too slow solidification 
velocity. It is explained how the east wedge shows all possible ictures and 
how they can be derived by metallographic examination. The format; of eutectic 
graphite is most important for the properties of a casting; this fi tion causes 
a reversal of hardness in thin walls, they are softer than thick ¥ The re- 
versal of hardness occurs particularly in castings with many cores onger walls 
show variations of hardness over their section which are caused b sintegration 
of pearlite by action of gases. The phase of graphite and the gas tent of the 
melt determine piping and stability of pearlite. The tests result re given in 


detail for various compositions of the burden. In order to obtain a sound casting 
a burden is required which has little tendency to form nests of eutectic graphite, 
must be tapped at proper temperature and poured correctly takin, to aceoutit 
shape of casting. 12 references. Ha (3b) 

Economic Operation of Electric Arc Furnaces (La Cond-ite Ratlonalie des Fours 


Electriques & Arc) E. Decnerr. Revue Universelle des Mines, Series 8, 
Vol. X, Jan. 1, 1934, pages 1-6; Jan. 15, 1934, pages 37-44. See Metals 
& Alloys, Vol. 5, Mar. 1934, page MA 109. Ha (3h) 


Molding of A Cog Wheel, 3400 mm. in Diameter (Wie wird ein Kammrad, 3400 
mm. Durchmesser, geformt?) Zeitschrift fiir die gesamte Giessereipraxts, 


Vol. 55, Feb. 4, 1934, pages 57-59. Detailed illustrated diseussion of 
molding procedure of such a wheel as used in power transmission of turbines. 
GN (3b) 


Molding Guide Wheel of a Turbo-Compressor (Das Formen eines Leitrades fir 
einen Turbokompressor) Zeitschrift fiir die gesamte Giessercipraxis, Vol. 0, 
Feb. 18, 1934, pages 79-81. Discussion of procedure followed in molding in 
flask with one pattern above mentioned part. Making of cores required is also de- 
scribed. Casting is briefly outlined. GN (3b) 

Molding and Casting of a Cylinder Cover (Formen und Giessen eines Zylinderdeckels 
nach Schablone [Unterteil ist Dauerform]) Zeitschrift fiir die yesamte Giess 
ereipraxis, Vol. 55, Jan. 7, 1934, pages 17-20. Paper discusses at length 
arrangement and joining of a loam mold of the cylinder cover of a large fas 
engine under the following headings (1) arrangement of mold, (2) core boxes and 


cores, (3) joining of single parts of mold. Casting procedure is briefly comer 
: GN (3b 


Micro-chemical Analysis of Electrolytically Isolated Slag Inclusions in Steel 
(Uber die mikrochemische Analyse von elektrolytisch isolierten Schlackeneinschliisser 
im Stahl. Vorlaufige Mitteilung) H. Aceer & C. Benepicxs. Arkiv for Kem, 
Mineralogi och Geologi, Vol. 11, Apr. 1933, 11 pages. The electrolytic 
method of R. Treje and C. Benedicks, which permits a complete isolation of slag 
inclusions in steel, yields relatively small slag quantities of about 5-10 mg. in 24 
hr. electrolysis time. The analysis must, therefore, be carried out micro analytically. 
Si, Al, Fe and Mn are determined separately from 8. Data presented show a saUs 
factory accuracy of the gravimetric and micro-analysis of Si, Al, Fe, volumetric 
analysis of Fe and Mn, and colorimetric determination of Mn. WH (3b) 

Finishing the Heat of Steel. Pt. XIX-XX. J. H. Hruska. Blast Furnace & 
Steel Plant, Vol. 22, Apr. 1934, pages 212-213; May 1934, pages 268-269,279. 
Includes bibliography of 10 references. Discusses crystallization of steel. (3b) 


Effect of Mould Condition upon Cast Iron. A. VAtH. Foundry Trade —_—s 


Vol. 50, Mar. 22, 1934, page 195. Extended abstract of article by Vii i 
Die Giesserei. See ‘Dependence of Gray Iron on Quality of the Mold, on an 


& Alloys, Vol. 5, June 1934, page MA 288. 0 
ARDEN- 


Producing High-Speed Steel in the Coreless Induction Furnace. Perer Bare ‘6 
HEVER & WERNER BoTTenserc. Steel, Vol. 94, May 28, 1934, pages 45- 2. 
48-49; June 25, 1934, pages 41-42, 44-45; Vol. 95, July 9, 1934, pages La hen 
44-45. Translated by William Adam, Jr., from Mitteilungen aus dem Kowe™ 
Withelm-Institut fiir Eisenforschung zu Désseldorf, Vol. 14, NO. 3b) 
Metals & Alloys, Vol. 4, July 1933, page MA 220. MS ( 


Sulphur in the Cupola. Iw. Tririnow. Foundry Trade J Die 
Dec. 7, 1933, page 328. Extended abstract of paper which appeared in 
Giesserei, Nov. 10, 1933. See “‘Sulphur in the Operation of a Cupola rene 
Metals & Alloys, Vol. 5, June 1934, page MA 252. OWE e 

Hot Blast Cupolas. F. K. Viat. Foundry Trade Journal, Vol. 49, e~ * 
1933, page 165. See ‘‘Preheating the Cupola Blast,” Metals & Alloys, 5 (2) 
Apr. i934, page MA 128. ow 

A Few Remarks on Gating and Molding of Bulky Malleable Castings ~—= 
liber Anschneiden und Formen sperriger Tempergussstiicke) W. Sat, pases 
Zeitschrift fiir die gesamte Geissereipraxis, Vol. 55, Jan. |, 193%, 
7-9. After dealing with defects occurring in bulky malleable castings viding 
remedies are discussed. In examples author shows that common method of # 
pipe formation in large sections of malleable castings by chilling parts of 
cooling devices are not successful in general. Best method is to arrange large cracks 
ports as the case of a shop window frame goes to show. In another gees » 
occurring in malleable cast Fe valves were found to be due to pOor ON (ah) 
moval. By inserting wax strings in valve core failure was eliminated. ’ 


ournal, Vol. 49, 
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Production of Tool Steel in High Frequency Induction Furnace (Die Erzeugung 
von Werkzeugstah! im kernlosen Induktionsofen). P. BarpennHever & W. 
RoTTENBERG. Archiv fiir das Eisenhiittenwesen, Vol. 8, July 1934, pages 
1-8. 300 kg. high frequency induction furnace melts of 1% C tool steel were made 
in acid crucibles. Some of the melts were deoxidized with Fe Mn and Fe Si 
shortly before pouring, others by reduction of Si from the slag. The latter method 
gave a finer grained _type of steel as indicated by fracture tests after quenching 
from as high as 960°C and by the number of repeated quenchings withstood with- 


out cracking. Good practice for this type of steel is discussed, repeatedly changing 
the slag and replacing it with glass to prevent undue oxidation of the melt, being 
recommended SE (3b) 


Further Studies on the Metallurgy of the Basic Bessemer Process (Weitere Unter- 
suchungen Gher den metallurgischen Verlauf des Thomasverfahrens). P. BarpvEen- 
wever & G. THANHETSER. Stahl und Etsen, Vol. 54, July 12, 1934, pages 
125-728. Graphs of 3 basic bessemer melts give the rate of oxidation of the 
different metalloids during the blow and the pickup in O2 and Ne in the bath. 
Analyses of the free lime in the slag indicated when this changed from acid to 
basic, The effect of this change on the rate of oxidation of the metalloids is dis- 
cussed. SE (3b) 

Products Used to Obtain a Better Skin on Castings (Décapants). Technical 
Committee of the Belgian Foundry Association. La Fonderie Belge, Vol. 


Mar-Apr. 1934, pages 31-36. At the shake out station a good separation of 
sand from castings is obtained by the following methods. (1) Using a more 
refractory sand. (2) Application of a liquid coating on the mold surfaces, the 
mold being ' dried. (3) Sprinkling of pulverized matter on mold surfaces. 
(4) Applyi mold surface fume products of a flame directed on to the 
surfaces. (5) idition to the sand of a given quantity of finely pulverized coal. 


Respective va iM 


processes and mechanism of action of each are discussed: (1) 
Vegetable b! 


or charcoal which is sprinkled on mold surfaces and used in 


green sand pr e. It is shown that unfortunately charcoal sold by manufacturers 
varies largely o composition, yolatile matters ranging from 6 to 19% in samples 
studied. (2) sand blacking applied in the liquid state on molds in dry sand 
practice. TI generally made up as follows: charcoal 75%, graphite 15%, 
refractory cl 1% (in weight). Quality of such products varies largely with 
their volatile nt. A better senaration of sand from casting being otained 
when volatile is high. A correct application of such blacking is necessary, 
it is for inst bad practice to apply it on wet mold surfaces. A layer of 
linseed oil oy acked surfaces some time after blacking can give good results 
only when thi yer is thin. (3) Mineral blacking, or finely pulverized charcoal, 
is mixed wit dry sand. Best results are obtained with coal of high volatile 
matter conte! ry finely pulverized. It mugt however be kept in mind that 
chareoal decré permeability of molding sand and releases volatile matters which 
can act as n gases in zausing defects. (4) Graphite and plumbago. These 
products whic! e extracted in mines are apolied on mold surfaces and aet more 
or less efficie: according to their ash content. FR (3b) 
Decreasing Production Costs by Dispensing With Cores (Verminderung der 
Gestehungskoste durch Fortfall der Kernarbeit). Zeitschrift fiir die gesamte 
Giessereipra. Vol. 55, June 24, 1934, pages 263-264. In comparing, for 
certain castit molding with and without cores the paper summarizes the 
following ad s of coreless molding: (1) production costs are considerably 
lowered, (2) 3% in weight can be saved since corefree castings are then 
made on mo! machines, (3) castings are more accurate and therefore (4) 
additional 1 for’ subsequent machining can be saved which also means 
(5) saving of IN (3b) 


Repairs of 0; Hearth Furnace without Delay (Reparaturen am Siemens-Martin- 
Ofen ohne Betrichsstérung). Zeitschrift fiir die gesamte Giessereipraxis, 


Vol. 55, Jun: 1934, pages 239-241. For rapid repair of open hearth fur- 
nace arches a simple devices are described that make possible repair in such 
4 short time that operation of furnace need not be interrupted. GN (5b) 


Manufacturing of Quint Ovens by Wet Sand Casting Method (Die Hersteliung 
von Quintéfen im Nassgussverfahren). A. Freitac. Zeitschrift fiir de gqes- 
imte Giesser: xis, Vol. 55, June 24, 1934, pages 257-260; July 8, 1934, 
pages 283-285. Quint ovens, the construction of which is first briefly described 
me manufacture in 4 sizes. The molding devices and molding itself are outlined 
in full detail, as making the mold of the case, making the cores and auxiliary 
parts, oven rinys, ete. GN (3b) 


Waking the Mold of a Bayonet Frame (Die Herstellung der Form zu einem 
Bajonetrahmen ) Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, May 
18, 1934, pages 209-213. Paper diseusses in detail molding procedure followed 
m making a large bayonet frame as used in steam engine and compressor con- 
truetion. Casting weighed 6800 kg. and possessed a length of 5200 mm. 
Frame was molded in horizontal position. Casting procedure is finally briefly 
touched upon, GN (3b) 
: Mcking the Mold of an Evaporator Hood with Three Sweep Spindies (Herstel- 
wg der Form fiir eine Abdampfhaube mit drei Schablonenspindeln). Zeitschrift 
ur die gesamte Giessereipraxis, Vol. 55, May 27, 1934, pages 229-231. 
Detailed description of the sweep molding procedure applied in molding the cast- 
ing In question. GN (3b) 


cn Molding Machires for Economic Molding of Small and Medium Size 
nittiens (Neuzeitliche Formmaschinen zum rationellen Formen von kleinen und 
Vel ren Gussstiicken). Zeitschrift — fiir die gesamte Gtessereipraxis, 
Mo r+ Apr. 29, 1934, pages 174-176. A number of new German constructions 
molding machines for mass production are described. GN (3b) 
Pwd Ash in the Iron Foundry. Chemical Trade Journal & Chemical 
ans del, Vol. 94, Mar. 23, 1934, page 213, _Abstract of & paper by N. L. 
1954 elivered before the Institute of British Foundrymen, Sheffield, Mar. 16, 
a cee use of Na2C0s for producing superior castings of grey iron, steel, 
Metal M bronze. See “Use of Sodium Carbonate in Iron and Steel Works,’ 
mere & Alloys, Vol. 5, Aug. 1934. page MA 385. IN (3b) 
Chemica the Iron Foundry. N. L. Evans. Chemical Trade Journal & 
1939 : =ngineer, Vol. 91, Dec. 2, 1932, pages 523-524; discussion, Dec. 9, 
in ‘Resesr ae Abridgement of paper read before joint meeting of British Cast 
Dee. 1939 Association and Institute of British Foundrymen, held in London, 
(heerations 5; See “A Phase of Recent Research in Foundry Technique, Some 
age MA 358. the Use of Soda Ash,”’ Metals & Alloys, Vol. 4, Nov. 1933, 


JN (3b) 
N , : 
Tideh re turaical Methods (Nva metallurgiska Methoder). M. Perrin. Teknisk 
M4. 1934 (Seetion Bergsvetenskap), Vol. 64, June 9, 1934, pages 45-48; July 
Metal, Ay 24-56. Taken from Revue de Metallurgic, Jan. 1, 1933. See 


loys Vol. 4, Dec. 1933, page MA 391. BHS (3b) 
Prctigne a! i. Practical Study of Melting in Cupolas (Etude Theorique et 
Val, 3 ‘ @ Fusion aux Cubilots). A. Poumay, Jr. La Fonderie Belge, 
1934. | mar-Apr. 1934, pages 37-38. See Metals & Alloys, Vol. 5, Aug. 
Page MA 386, ; FR (3b) 
Indeatryeth, Stee Furnace Practice in 1933. H. C. Woop. Iron & Steel 
in deatae ‘, Jan. 1934, pages 119-120, 152. New installations lending 
“UMplity fae and reduced cost of manufacture are enumerated. Tendency is to 
rol by installing larger furnaces. CEJ (3b) 

Alloys. Yo t's in Open Hearth Steel. Joux D. Sutirvan. Metals & 
en hearth duly 1934, pages 145-146. Report of study 0” residual metals 
Steel covering 20 steel plants and period Mar. 1931 to Jan. 1934. 
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Shop Method for Determining Volume Changes in Cast tron during Casting 
(Méthode de l’Atelier pour determiner les Variations de Volume dans la Fonte 
vendant la Coulée). FE. J. Ash & C. M. Sarcer. Bulletin de l’Association 
lecunique de Fonderie, Vol. 8, May 1934, pages 202-204. Translation from 
transactions of American Foundrymen’s Association, Aug. 1922, pages 188-195. 
fee Metals & Alloys, Vol. 4, July 1933, page MA 


222. Ha (3b) 

The High-Frequency Induction Furnace. IX and X (Der Hochfrequenzofen, 1X 
und X). P. BarpENHEVER & ’. Botrenserc. Mitteilungen aus dem 
Kaiser-Wilhelm-Institut fiir Eisenforschung, Diisseldorf, Vol. 16. No. 8. 
1934, pages 93-103 The metallurgy of the crucible process and the productio! 
# tool steels in the coreless induction furnace are studied. While the first part 
has been treated before (See Metals & Alloys, Vol. 4, July 1933, page MA 
220; Dec. 1933, page MA 392), the production of unalloyed tool steels with 
about 1% C was investigated under different kinds of slag after removing several 
times the slag which had accumulated ferrous oxide, and replacing it by raw 
glass; shortly before pouring the melt was deoxidized by ferromanganese and ferro- 
silicon, and also by reduction by the slag. The latter process in particular gave 
1 very high quality of steel. The H content of the steel must not exceed a 
certain amount as otherwise the steel is not killed even after good deoxidation. 
By slowly heating or annealing for some time at red-heat of the materials added 
to the melt H content can be kept low. The testing of these steels and distribu- 
tion of hardness are described. The best steel is obtained when the melting process 
is reducing in its early stages, under a slag poor in metal oxides and at suffi- 
lently high temperature so that Mn and Si of the slag are reduced. 22 references. 
Ha (3b) 

The Effect of Deoxidation on Some Properties of Steel. C. H. Herry. Tr. 
American Society for Metals Preprint No. 19, 1934, 9 pages. Discusses the 
effect of method of deoxidation upon the grain size, hardenability, aging, and 
impact characteristics of steel. Data presented showing impact strength of low 
C steel, vary from 2.0 to 110.0 ft. lb. at 10°F according to method of deoxida 
tion of the steel. More complete deoxidation gives the higher impact. strength. 
WLC (3b) 

Influence of Time of Coking on the Properties of Coke for Melting Cast tron 
(Der Einfluss der Garungszeit auf die Eigenschaften des Kokses und dessen Eignung 
fiir Giessereizwecke). E. Homporc. Archiv fiir das Eisenhiittenwesen, Vol. 
8S, Aug. 1934, pages 49-56. The effect of coking time and temperature on the 
structure of the coke is shown. By low temperature coking a structure can be 
obtained which has sufficient strength for high temperature melting as in a cupola. 
SE (3b) 

Finishing the Heat of Steel. Pt. XXII. J. H. Hruska. Blast Furnace & 
Steel Plant, Vol. 22, July 1934, pages 395-397. Deals with piping and after- 
pouring to keep volume of piped section of ingot at a minimum. Lse of a ear- 
bonaceous material to cover the molten metal added to the cavity is good practice. 
After-pouring should not be conducted too soon. Top crust should be of such 
thickness as to be easily remelted by the subsequently added steel. MS (3b) 


Studies on the Equilibria of lron and Oxygen with Silicon, Calcium, and 
Phosphorus (Untersuchungen iiber Gleichgewichte des Ejisens und Sauerstoffs mit 
Silizium, Kalzium und Phosphor). F. Kanz, FE. Scusit & E. H. Scuutz. 
Archiv fiir das Eisenhiittenwesen, Vol. 8, Aug. 1934, pages 67-74. The 
Fe end of the systems Fe and 0 with Si, Ca, and FP were studied by microscopic 
examination of the phases easily distinguishable at room temperature. The typical 
structures which appear are illustrated in 24 micrographs. A critical discussion 
of the various phases formed is given with many equilibrium diagrams. It is 
concluded that FeO, Fayalite Feo SiOs, SiOe, calcium-ortho-ferrite 2 CaO * Fe20s, 
CaO, and the phosphate FeoP20; may appear as inclusions in steel. SE (3b) 

The Phenomenon of Inverse Chill in Cast tron and Its Theories (Le Phénoméne 
de Trempe inverse dans la Fonte et ses Théories). G. Dusercetr. Revue de 
Fonderie Moderne, Vol. 28, May 25, 1934, pages 152-154; June 10, 1934, 
pages 166-168. Inverse or internal hardening is a not very frequent phenomenon; 
it is characterized by an appearance of the fracture of the pig, after the first 
melt or after remelting, which is gray at the edges while it is entirely white in 
the center beginning at a certain distance from the edges; both zones have all 
the properties of gray and white cast iron, in particular the inner white part has 
the usual hardness of white cast iron while the border zone has only the moderate 
hardness of gray iron. The white zone never reaches the edges and is always 
surrounded by gray iron with quite distinct demarcation. Various theories pro- 
pounded by C. Howell Kain and L. F. C. Girardet are discussed but do not give 
a satisfactory explanation. Overheating does not account for the phenomenon. 
Also the assumption of an influence of the mold or of pressure exerted by the 
exterior layers as expressed by Norbury does not explain it fully. Ha (3b) 


Grain Size Control of Open-Hearth Carbon Steels. S. Epstein, J. H. Neap 
& T. S. Wasuspurn. American Society for Metals Preprint No. 14, 
1934, 32 pages. Study of grain size control of opei-hearth steel shows that with 
good furnace practice positive production of coarse or fine grained C stee) at will 
can be obtained by controlled ladle addition of Al and controlled reactive O: 
content which depends on C, Mn, and Si in the steel. To produce intermediate 
grain size it is necessary to use higher Mn and/or Si content or making a low 
alloy steel. Microscopic inclusion counts and oxide analyses indicate that the 
amounts of Al required to give fine grained steel do not increase the number of 
large inclusions or affect cleanness of steel with either ladle or mold additions. Al 
and Si required for a fine grained steel results in fully killed deep piping steel 
requiring hot-topped molds and greater discard with higher cost. Tests indicate 
that fine grained steels have -higher yield strength, slightly higher ductility, and 
higher impact resistance with tensile strength about equal to that of coarse grained 
steels. Hardenability of fine grained steels is distinctly lower than coarse but 
after carburizing uniform hardening of fine grain steels may be obtained by brine 
quenching. WLC (3b) 


Molding Stainless Steel Pelton Bucket Castings. H. V. Fert. Jron & Steel 
Industry, Vol. 7, Oct. 1933, pages 3-5. Methods and suggestions are given for 
pattern making, molding, core making, pouring and finishing of steel bucket castings 
for Peiton turbines. CEJ (3b) 


Making Quality Steels. Emrz GatuMmann. Blast Furnace and Steel Plant, 
Vol. 22, July 1934, page 401. Life of big-end-up molds can be extended by 
opening ladle stopper only partially until a pool of molten steel 5-7 in. deep is 
formed in the bottom of the mold chamber, and by centering ladle nozzle over 
vertical axis of the mold. MS (3b) 

Production of Alloy Steel Castings. A. W. Grecc. Transactions, American 
Foundrymen’s Association, Vol. 5, June 1934, pages 56-66. The production 
of alloy steel castings in the United States has risen steadily since 1918. Ad- 
vantages of alloy steel castings, e.g. increased strength and increased heat and 
corrosion resistance have widened the field of application of castings. Procedures 
for manufacture and precautions that must be taken to produce them successfully 
are given. In the production of pearlitic and sorbitie classes of alloy castings 
alloying elements such as Ni, Cr, Mo, V, and Mn are added to increase strength 
for a given ductility, to increase ductility for a given strength, to increase resis- 
tance to wear and abrasion or to increase toughness to withstand shock. A repre- 
sentative list of 15 alloy steels which are taken from regular U. S. practice is 
given. In general the melting procedure for the production of alloy cast steeis 
in the electric furnace is described emphasizing the need for control especially 
in the heat treatment operations. Care must be exercised in the production of 
pattern equipment and in the molding and coremaking operations due to the 
variations in shrinkage. Procedures for the removal of heads and risers from alloy 
steel castings are outlined. The value of a trained personnel and a researeh 
department receives comment. CEJ (3b) 
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WORKING OF METALS & ALLOYS (4) 
Rolling (4a) 


RICHARD RIMBACH, SECTION EDITOR 


Rolling and Finishing Sheets. V. M. HarcwHenxo. Gosudarstvennoe 
Naouchno-Technicheskoe Izdatelstyo, Moscow 1933 Papet 6x4 ‘ - 
pages. Price 1.50 rouble. Some information is better than none und where 
there is a lack of adequately abundant and easily available ter book ; 
by Harehenko would be of a considerable value. Under any conditions desea 
credit for gathering in one book much data scattered in the literatu related 
to rolling of quality sheets. It is a compilation of published data, subject 
of quality sheet rolling being new in Russia. However, the sources able to 
the author did not cover the whole field and in some occasions the papers con. 
sulted presented a somewhat distorted picture exaggerating the importa f some 
features or apparatus and forgetting others. In the description of rolling mills 
are omitted the installations in which the strip is drawn through the ls as in 


the Steeckel and similar mills. Kathner normalizing furnace is held the only 


and the best, while no references to continuous, tunnel and other types of fur. 
naces embodying a definite temperature cycle can be found. Some oj e state- 
nents disagree with the generally accepted ideas, like five heat life of soaking 
pit bottoms, 1600°F box annealing for low carbon sheets, addition inhibitors 
in the amounts equal to 0.5% of the weight of the sulphuric use of 
copper as in agriculture, ete. Were it more comprehensive, parti rly from 
the production standpoint, it would be weleome to many rolling men. fa) -B- 

Progress in Tube Rolling Mill Construction. Jron & Coal Trade: Review 
Vol. 128, June 29, 1934, page 1049. The progress made in r years in 


rolling seamless tubes and machinery for it is briefly reviewed, pierci 
mills being tne principal methods. A tube of 33 ft. length, 59” di d 0.6” 
wall thickness, requiring a bloom of about 6 tons is about the li or these 
methods; a more recent development is described which permits n thicker 


| Pilger 


walls for tubes up to 33 ft. length which can be used as boiler drun Ha (4a) 
Rails Cooled by Retarded Process. FRANK Bonur. Stee/, Vol Apr. 2, 


1934, pages 44-45. From a report made public by the U. S. D 
Commerce. Describes process of Dominion Iron & Steel Co., Sydney, 
to prevent shatter cracks. When temperature of rails has been reduced 750° F., 
they are transferred to specially constructed sheet steel tanks. wit! se-fitting 
lids to prevent escape of heat, where rails are allowed to cool to \°R, No 
artificial means of cooling is used. Time required is about 72 hrs. MS (4a) 

The Manufacture of Seamless Tubes. Gitpert Evans. Eng g, Vol. 
137, Jan. 12, 1934, pages 30-32; Jan. 26, 1934, pages 87-88; F 9, 1984, 


ment of 
i Scot ia, 


pages 137-138. Gives description of various manufacturing methods fr the point 
of view of the operator. The following are dealt with: the Mannesman: process of 
rotary piercing of solid billets, the Stiefel dise-piercing apparatus, Erhardt 
piercing press and push bench process, Evans’ rotary reducing mill, Diescher 
rotary method of rolling tubes from pierced billets, the automatic or plug mill, 
centrifugal-cast hollows for tube manufsecture, tube-making from sh made by 
diffusion of molten metal, application of rotary piercing of billets the non- 
ferrous tube trade. LFM (4a) 

Rolling Mili Practice. Atrrep F. Dixon. J/ron & Steel Industry, Vol. 1, 
Jan. 1934, pages 139-143. General construction of various rolling mi stallations 
is described. CEJ (4a) 

Roughing Blooming Mill Rolls (Das Scharfen der Kaliberflachen bei Block-und 


Hoizweicer. Stahl und Eisen, Vol. 54, Aug. 16, 1934, 
pages 853-854. Directions are given for grinding the corrugations in the rolls 
so as to avoid rolling in slivers. SE (4a) 

Deformation Resistance when Rolling Steel in Passes (Ueber den Formanderungs- 
widerstand beim Walzen von Stahi in Kalibern). E. Srener & W. Luec. Mi 
teilungen aus dem Kaiser-Wilhelm-Institut’ fiir Eisenforschung, Diissel- 
dorf, Vol. 16, No. 9, 1934, pages 105-112. Deformation resistance, ie., the 
force per unit of deformed surface which has to be applied for plastic deformation 
of the piece to be worked, wa. determined under practical conditions in a 3-high 
finishing mill as a funetion of the ratio: finished height of work (beams) 
diameter of rolls. The resistance decreases with inereasing ratio; it is given in 
curves and tables which must be referred to. 8 references. Ha (4a) 


Factors to be Considered in Calculations on Rolling (Ueber Bezugsgrdssen zur 
Berechnung der Hauptvorgange beim Walzen). H. Horr & T. Dant. Stahl 
und Eisen, Vol. 54, June 21, 1934, pages 655-662. After extended caleulations 
formulae are derived for the work in rolling and power in starting. SE (4a) 


Flood Lubricated Bearings, W. Trinxs. Blast Furnace & Steel Plant, 
Vol. 22, June 1934, page 343; July 1934, page 403. Flood lubricated bearings 
for roll necks call for good desig: and the best of workmanship. Journal surfaces 
must be ground with extreme care and should rightly be hardened and 


i ati ts 
Bearing shell must be ground and strong enough to resist deflection relative to i 
Oil must be perfectly 


Vorwalzen). C. 


support. Length of neck should be less than its diam. ; : 
elean and rapid circulation of oil through the bearing must be provided. Hie 
speed mills are particularly well adapted to being equipped with this Ly0t aa) 
bearing. MS 


New Viewpoints on the Maintenance of Rolling Mill Bearinns (Neue ject 
punkte zur Pflege der Walzwerkslager). Erxtcu KapMeEr. Motorenbetrie® 9 
Maschinenschmierung, supplement to Petroleum, Vol. 29, July 7, 1999, 
pages 2-6. Rolling mill friction bearings of 250-1000 at. average bearing pressure 
yield satisfactory service under semi-liquid, semi-dry and dry friction. Under “ 
service conditions, bearing metals high in Sn (about 87% Sn) are § a, 
Pb-bearing white metals. Above 300 at. cast bronze 10 is superior to red 
The friction coefficient of the former however does not drop below 7-10% iy 80 
Sn 87 yields 5-7% at 100 at. and 1-2% at 500 at. pressure. Consequently 
87 shows the lowest temperature rise in service. Pure mineral oil is ore) is 
as lubricant, colza oil of the same viscosity (3-4 Engler units at 50 latter 
well suited. 10% additions of colza oil to distilled mineral oil render the 
serviceable. Colloidal graphite additions of 1-2% protect the bearings contall 
seizing even at elevated temperatures. Wigh melting point fats pe fs 
graphite additions can be employed for high pressure lubrication. (150 Re "he 
bearings cut down energy consumption but only last about 6 months ” oF (4a) 
of bearing pressures of 9 tons max. ait 

Pressure Lubricated Frame Bushings for Rolling Mills (Das Rahmeniane 54, 
Druckschmierung fiir Walzwerke). H. Werntic. Stahl und ay snsertio 
Aug. 2 1934, pages 801-806. The makeup of the frame bearings by t  prication. 


5 § s well as the means of pressure l 
of smaller bearings is illustrated, as a mption as com 


There frame bearings lowered operating costs and power const SE (43) 
with cast red brass bearings. se 
Developments in the Construction of Roa Mills (Entwicklungen im Bere 


Drahtwalzwerken). H. Katpers. Technische Blatter der deutschen 

werkszeitung, Vol. 24, June 3, 1934, pages 338-341. Points of general interest 
to be observed in rolling steel rod are first considered. Several types nod 
German mills are deseribed with special reference to (1) a semi-contingens (9, 
mill made by Quast, Rodenkirehen near Cologne as installed at & sores Harte. 
a continuous rod mill of Demag, Duisburg as installed at Niederrheinische oeany 
Duisburg. (3) a second type of a semi-continuous rod mill. ie oe deseribed. 
a controlling outfit, system Reinecke, for making truly round GN (4) 
















Forging & Extruding (4b) 


ss A. W. DEMMLER, SECTION EDITOR 


Liquation Observed in Large Steel Forgings. S. A. Kazeev. Transactions of 
the Leningrad Institute of Metals (Soobschenia Leningradskago I nstituta 




















Metallov), No. 13, 1933, pages 34-40. In Russian. An interesting case of 
oe liquidation of sulphur was observed in forging large rotors for electric generators 
BQ from steel ingots weighing up to 30 tons. The steel sampled from the rotors had 
re compositi of 0.36-0.43% C; 0.20-0.23% Si; 0.64-0.66% Mn; 0.006-0.012% 
let §: 0.020-0.0 he/ P with additions to one melt of 0.10% Cr; 0.472 Ni: and 
es 0.26% V. A large number of forgings were rejected because of low values of 
ed elongation and reduction of area. An examination of the structure of rings cut 
oct from the rotors revealed a pronounced non-uniformity in distribution of sulphur 
to throughout the forging. rhe sulphur inclusions were present in the form of ‘‘heaps’’ 
yn surrounded by zones low in carbon. The sulphide inclusions were of two types: 
ine (1) Single large inclusions and (2) segregations consisting of number of small 
Ils inclusions. It appeared that the large inclusions were made of sulphides which 
in were formed when the steel was in a liquid state whereas the small inclusions 
nly were result of chemical reaction that took place during solidification of the ingot 
ur- due to concentration of manganese and sulphur in the interdendritie spaces during 
te- erystalliza Non-uniformity of distribution of carbon was evidently due to 
ing segregation of phosphorus. That the inferior mechanical properties of the steel 
ors was cause! by segregation of sulphur was proved by comprison of the data ob- 
of tained w the specimens taken from the central portion of forging showing 
‘om segregat ic f sulphur and specimens taken from the zone near to the periphery 
R- of forgi: owing no segregation. AIK (4b) 
by Forging 2nd Rolling Wide Range of Alloy Steels. J. B. Neatey. Steel, Vol. 
aad 95, July 1934, pages 43-44, 46. Describes plant and procedure of the 
7 Latrobe | » Steel Co., Latrobe, Pa., for the production of more than 150 
= separate teels. Equipment includes 4 melting furnaces; steam hammers; 5 
ree mils r rom 9 to 16 in. for hot rolling; draw-benches and mills for cold 
4a) working; irnaces for heating, annealing, hardening, ete. MS (4b) 
9 TT 
> Further eriments on the Forgeabiiity of Steel. O. W. Extis. Transactions 
tia America ety for Steel Treating, Vol. 21, Aug. 1933 pages 673-707. 
F. Measure eability used for this study was % reduction of specimen 1” high 
he and 1” under blow of 52 ft.-lb. Forgeability-temperature curves are given 
for C st ).10, 0.16, 0.68, & 0.85% C, S.A.E. 2320, 2345, 3120, 3135, 
4a) $945, 51 6120. Results indicate that addition of Ni, Cr, or both to low 
Vol C steel | ttle effect from forgeabiliay. In medium C steel addition of these 
134, elements rs to reduce the forgeability. No relation could be established 
oint between | practice and forgeability on C steel, C 0.85-0.90. C has a much 
; of greater eff pon forgeability than any of the other elements studied. WLC (4b) 
ardt . . . : . , . 
oar The Eff f McQuaid-Ehn Grain Size on Steel in Forging. W. E. Sanpers. 
nill America) ‘ety for Metals Preprint No. 17, 1934, 17 pages. Describes 
by developme denser forgings free from slipping and tearing of fibers by employ- 
aon ing steel ecified grain size and structure, accurate forging temperatures and 
4a) specially ed dies to control the flash and insure greater compression of the 

forging. I ce presented indicates that manner of hot working affects che 
bo he density of boundary material, the effect of work being concentrated in grain 
ions boundaries is forgings of large grain size are preferable because there will be 
(4a) less dens unges in the few grain boundaries. Controlled forging process has 
an as its ob is little disruption of the grain boundaries as possible and such 
934 control ar ection of steel result in inereased machinability. WLC (4b) 
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Forging Plant and Practice. F. Appreyarp. Jron & Steel Industry, Vol. T, 
Jan. 1934, pages 135-138, 143. Presses up to 15,000 tons power have been 
installed. Comparisons are made between the following types of prime movers: 
steam-hydrauiiec intensifier, air-hydraulic intensifier, electrically operated intensifier, 
hydraulic accumulator and a direct pump. The most prevalent, the steam-hydraulic 
intensifier system offers high speed of working, ease and simplicity of operation, 
low maintenance costs and is generally efficient. Presses for special purposes and 
also mechanical manipulators are discussed. CEJ (4b) 

Drop Forging at the Fair. Heat Treating & Forging, Vol. 20, July 1934, 
pages 337-338, 343. 4000-Pound Drop Hammer Installed at Fair To Forge Steering 
Knuckles. Steel, Vol 95, July 30, 1934, pages 4 6 Describes rel pro 
cedure and hammer installed in the exhibit of the Chrysler Corporati at the 
Century of Progress MS (4b) 

Drums of Heavy Hollow Forgings. Epwin F. Cone. Heat Treating & 
Forging, Vol. 20, July 1934, pages 323-325. Describes manufacture of such 
forgings by the Bethlehem Steel Co. and discusses some of their advantageous 
properties and their applications. MS (4b) 


Drawing & Stamping (4c) 


Effect of Cold Work on the Microstructure of Low Carbon Steel Tubes. E. P. 
PoLusSHKIN. Transactions American Society for Metals, Vol. 22, July 
1934, pages 635-656. The effect of cold working tubes by 3 different processes 
is described, (1) ordinary bench drawing, (2) Dudzeele process in which electro- 
deposited lead on interior suriace provides lubrication and (3) Rockrite process 
which effects working by compressive forees exerted by oscillating semi-circular 
dies. Low carbon steel tubes may be reduced 50 times by Rockrite process 6.5 
times by Dudzeele and 1.5 times by ordinary bench drawing process. This striking 


difference is explained by absence uf slip lines in the Rockrite tubes. Compressive 
stresses of Rockrite process produce longitudinal deformation lines instead of the 
slip lines of the tensional stresses of the drawing processes. Study of dimensional 
changes of grains ot these tubes showed that grains do not lengthen more tha 


2.5 times after which further work results in fragmentation. Recrystallization of 
grains took place at lower temperatures in Dudzeele tubes than in Rockrite tubes 
because the separation of new grains was facilitated by presence of slip lines. 


WLC (4c) 

Why Pay Double Freight on Scrap. W. Trinxs. Blast Furnace & Steel 
Plant, Vol. 22, July 1934, page 403. “Advocates blanking of sheets and strip 
at the rolling-mill instead of at the ultimate manufacturing plant. MS (4c) 


Dowel-Pins and Their Use in Diemaking. L. Picxerr. Machinery, N. Y., 
Vol. 40, June 1934, pages 582-584. Practical points on determining size, material, 
finish and fit allowance are discussed. Ha (4c) 


The Effect of Cold Working on the Physical Properties of Cold-Headed Bolts. 
C. L. Harvey. Transactions, American Society for Metals, Vol. 22, July, 
1934, pages 657-672. Cold headed bolts of more than 0.30% C or of alloy content 
may be completely relieved by heat treatment and a method of relieving the cold 
work effects in the headed section of less than 0.30% C bolts without sacrifice 
of physical preperties imparted to the shank by cold work. The process is com- 
mercially practical and produces an excellent bolt free from danger of head 
failures. Discussion. WLC (4c) 


The Impcrtance of Grain Size of Sheet Steel for Deep Drawing. Reip L. 
Kenyon. American Society for Metals, Preprint No. 12, 1934, 17 pages. 
Grain size is only one of several important variables which affect the deep drawing 
quality of sheets but it has a profound influence on the drawing quality and surface 
finish when box-annealed and normalized sheets are used. Fine grained material 
is somewhat harder but more ductile and gives a smoother surface after severe 
deformation. Commercial normalized sheets show narrow variation in grain size and 
the range best suited for specific jobs is determined by experience. Experience in 
producing sheets for deep drawing show that physical test data and grain size 
indicate the drawing quality and their control will produce material suitable for 
present day requiremenis. It is assumed that appropriate composition and thermal 
and mechanical treatment are kuowu aod are coutrolled in production. WLC (4¢) 

Cold Heading. Cart L. Harvey. Steel, Vol. 94, Jan. 29, 1934, pages 23-26. 
From paper read before the Cleveland Chapter, American Society for Metals. Dis- 
cusses tool and die problems. Sintered carbide dies for wire drawing should have 
throat truly conical ir shape, and junction line between throat and bearing should 
be broken only to a very small extent. Entrance angle of 20°-22° and bearing 
length of 60-70% give good results, Dies should be polished at regular intervals. 
Difficulties encountered in cold heading, usually in connection with solid die 
machines, can be traced to improper set-up, defective wire, or bad tools. Solid- 
leader dies are usually made of straight-C steel with 1% C€ and 0.20-0.30% 
Mn, hardened from 1525°-1550° F., and drawn back to a Rockwell hardness of 
C58-60. Inereased rate of cooling attained when quenching from the higher 
temperatures results in increased die life. Proper quenching is accomplished by 
forcing coolant through die at 10-25 Ibs. pressure. For trimming dies, 18-4-1 
high-speed steel and high-C high-Cr steel are most satisfactory. High-speed steel 
hardened at 2250°F. and drawn to Rockwell C60 gives excellent results. Thread 
rolling dies are made of straight-C, H20-hardening steel; low-alloy, oil-hardening 
steel; high-C high-Cr oil or air-hardening steel; and high-speed steel. Long, slow 
heating in a neutral atmosphere is necessary in hardening these dies. In the case 
of the last 2 steels, satisfactory results have been obtained, when using as a 
packing medium, gas-coke which had previously been heated to a temperature 
slightly above the hardening temperature. MS (4c) 


Influence of Carbon Content and Heat-Treatment on Drawability of Steel Wire 
(Einfluss des Kohlenstoffgehalts und der Warmebehandiuna auf die Ziehbarkeit von 
Stahidraht). Anton Pomp. Mitteilungen aus dem Kaiser-Wilhelm-Institut 
fiir Eisenforschung, Diisseldo;f. Vol. 16, No. 10, 1934, pages 113-116. 5 
steel wires with from 0.35-0.77% C were investigated under definite conditions 
of heat-treatment with respect to change of deformation resistance with degree of 
deformation. The drawability of the wires appeared to be practically independent 
of furnace temperature. The deformation resistance increases with increasing C 
content for all reductions and also with increasing deformation while furnace 
temperature and temperature of a subsequent tempering bath has only slight 
influence. Ha (4c) 


Drawing and Polishing Stainless Steel. R. F. Jonnston. Machinery, N. Y. 
Vol. 40, June 1934, pages 589-590. For drawing stainless steels heavy lubricants 
are necessary as the material is so dense that when drawn the lubricant may be 
squeezed completely from the sheet and the latter “‘freeze’’ to the die. For 
polishing, aluminum oxide of No. 80, 100 and 120 is used in succession, with 
a tallow grease as lubricant in the last operation. Care must be taken not to 
let the material get too hot in polishing as the heat conductivity is much less 
than in ordinary steels. Compositicns of pickling solutions are given. Ha (4c) 

Lubricants for Metal Working. Chemical Trade Journal & Chemical 
Engineer, Vol. 93, Sept. 22, 1933, page 211. A short discussion of the ad- 
vantages and disadvantages of the various ingredients commonly used in making 
up lubricating mixtures for metal working processes. IN (4¢e) 

Plate-Fiattening Machine with Automatic Pressure-Grease Lubrication. Jron & 
Coal Trades Review, Vol. 128, June 1, 1934, page 887. The machine can 
flatten cold steel plates from 0.11 to 0.25 in. thickness and up to a width of 
6 ft. It has 9 rollers with supporting rollers, each separately adjustable. Ha (4c) 

Developing Blanks for Bending and Forming. C. W. Hinman. American 
Machinist, Vol.: 78, July 18, 1934, pages 507-508. Blank developments and 
formulae for calculating dimensions are given. Ha (4c) 
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Faster and Better 
Machining with 


FIRTHITE 
Cutting Tools 


“TS IRTHITE Sintered Carbide Tool turning 

commutators in the plant of a large 
Electric Generator Manufacturing Company. 
The roughing cut is made at a speed of 180 
R.P.M., feed .006", depth of cut 1/16". On 
the finishing cut the speed is 206 R.P.M., feed, 
006” depth of cut .010”. With Firthite the 
number of pieces machined between regrinds 
is more than 50, as compared to 6 with high 
speed steel.” 

Firthite Sintered Carbide is recommended 
where it is very desirable to save time, turn 
out more pieces, use harder material—in other 
words, places where greatly superior tools are 
wanted or needed. The superiority of Firthite 
is particularly conspicuous on the various forms 
of cast iron, on non-ferrous metals (especially 
where scale and abrasion are strong factors), 
and on certain non-metallic materials such as 
Bakelite, Mica, 'Fibre, and other abrasive pro- 
ducts. 

Order a Firthite Tool, try it out on a, job 
where you are now using High Speed Steel, 
and see for yourself the savings made possible 
through the use of this unusual material. 


| FIRTH-STERLING 
| STEEL COMPANY 


General Offices and Works: McKEESPORT, PA. 


Branch Warehouses: 


NEW YORK HARTFORD PHILADELPHIA DETROIT 
CHICAGO CLEVELAND LOS ANGELES 
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Machining (4d) 


H. W. GRAHAM, SECTION EDITOR 


Grain-Size in Relation to Machinability and Other Properties of B 

> . q e 
Screw Steel. H. W. Granwam American Society for Metals Prepriat 
No. 10, 1934, 15 pages. Presents data on 14 lots of 


. Sessemer screw stock 
representing the product of 4 different plants. Machinability measured by tool 
life in minutes is compared to chemical and physical properties 
received and after MeQuaid-Ehn ‘Test. No clear relation 
but it appears that machinability is improved by greater grain size. A y rk- 
brittleness test is described and its application as a criterion of mac! iit ibility 
discussed. Curves of tool life against surface speed of machining show that ‘ 
er machining quality of various lots of steel is largely 
speed. 


and grain size as 
exists it} iny case 


the 
| ¢ ) independent of 
ee Lower Izod is associated with good machining properties and great Joss 
of impact resistance in the work-brittleness test indicates good machinability, 
High impact strength indicates a toughness that results in a dissipation of 
stresses in a large volume of steel around the point of the tool and increased 
difficulty of cutting while low impact strength has the reverse meanine The 
probability of greater resistance to cutting at the grain boundaries than in 
the grains is diseussed. The relative energy required to rupture through a grain 
as compared to that required to cross a boundary must be known to evaluate 
properly the relation between grain size and machinability. WI 


C (4d) 

Drilling Manganese Steel. H. Bentiey. Jron & Steel Industry, Vol 7 
Dee. 1933, page 73. Machine powerful enough to cut continuously i “essary 
to overcome work hardening. Peripheral cutting speed of 14 to 1° per 
minute with automatic feed ranging from 0.004” to 0.006” per lution 
of machine spindle are satisfactory. Drilling facilitated by slightly irming 
work and drill by a blow flame. No lubricant should be used. (4d) 
The Life of Turning Tools as Influenced by Shape. O. W. Boston § W 
GILBERT. Transactions American Society for Metals, Vol. 22, J 1934. 
pages 547-576. The relation between the cutting speed and tool or a 
given tool when cutting a given steel under constant conditions has been 
known to follow the equation VT" — C. This relation has been show liffer- 
ent times to hold for tools of different compositions when cutting and 
tools of a constant type when cutting various steels. There is a wid ge in 
value of exponent and constant, however, as factors such as tool ma and 
shape, material being cut, size and shape of cut, ete., are varied. 1 elative 
importance of these factors has not been clearly defined. This paper s the 
results of an investigation to determine the value of the exponents and stants 
of the tool-life cutting-speed equation, VT™ = C, for a given tool of speed 
steel when cutting an S. A. E. 2335 steel forging. All tests were run dry and 
the data submitted are from cuts 0.100” in depth and 0.0125” feed revolu- 
tion. The variables studied were the tool-nose radius, the side-cutt angle, 
the side rake angle, and the back rake angle. It is shown that re is d 
definite relation between each of these variables and the exponent and constant 
of the equation. WLC (4d) 


Cutting Temperatures Developed by Single Point Turning Tools. O. W. 
Boston & W. W. GitBert. American Society for Metals reprint 
No. 5, 1934, 21 pages. Investigation of the tool temperatures in cutting a 


plain steel, 0.61% C with commercial 18-4-1 type of high speed tool. Tem- 
peratures were determined from the thermal emf. between the tool material and 
work with appropriate insulation. Effects of nose radius, side-cutting angle, 


back-rake angle, feed and depth of cut upon the temperature are given in 
empirical equations. Increase in temperature with increasing speed is more rapid 
up to 550° F. than above where it is nearly proportional to increase in speed. 
Increase in nose radius from 0 to 1/4” permits a 68.8% increase in speed 
at any constant temperature. Surface color of chip is not a direct indication of 
tool temperature. Increasing side-cutting angle from 0 to 60° permits increasing 
speed 71% at constant temperature. Increasing side-rake angle from (0 to 40° 
makes possible an inerease in speed of 61.7% without effect upon tool tempera- 
ture. Back-rake angle has little effect upon tool temperature. At constant operat- 
ing speed minimum tool temperature is obtained by using large depths and small 
feeds for a given area of cut. 8 references. WLC (4d) 


Machining Operations on Pipe Wrench Components. C. A. Bucknett. Ma- 
chinery, London, Vol. 44, Apr. 26, 1934, pages 92-94. Deals with the 
various ‘stages in the production of pipe wrenches and machine tools employed. 
Discussion of heat-treatment. Kz (4d) 


New Type Cutting Tools Demand Less Vibration in Machines. Evererr CHaP- 
MAN. Machinery, N. Y., Vol. 40, July 1934, page 671. Cemented-carbide 
cutting tools, due to their structural characteristics, require a particularly solid 
mounting with as little vibration as -possible. The finely divided carbide par- 
ticles break up the structure of the matrix which, though in itself it possesses 
good physical strength is weakened by it. Construction of a lathe for sueh 
purpose is described. Ha (4d) 


Machining Heavy Crankshafts. Machinery, London, Vol. 44, Apr. 5, 1934, 
pages 1-6. Discussing the practice of the English Steel Corporation, Lid., 
Sheffield, among others the preduction of 5-throw Diesel engine crankshafts are 
dealt with. The crankshafts had to be produced without twisting the forging 
to form the erank-throws. Forgings were used in which the journal and jnter- 
mediate bearings were necked down, the metal between the bearings being 
swaged to the approximate angular position for the respective crank-throws 
Crank-throws and crank-pins were then cut out of the solid metal. Material 
used was a 0.4% C steel. Kz (4d) 


Progress in Fine Machining (Fortschritte in der Feinstbearbeitung) Technische 
Blatter der deutschen Bergwerkszeitung, Vol. 24, May 20, 1934, n- 
300-306. After outlining the field of various fine machining methods 4s = 
lapping and honing, (2) fine grinding, (3) working with hard metal tools, get 4 
siders in. particular methods under (3). Turning lathes and drilling err 
applying either hard metal tools or diamonds are described in detail. G 


“ - 

Performance of Cutting Fluids When Sawing Metals. Progress Report No. 
of the Subcommittee on Cutting Fluids of the A. 8. M. E. Special : c E 
Committee on the Cutting of Metals, prepared by O. Ww. Boston & das 
Kraus. Presented at annual meeting of American Society of Mens 5 
gineers, New York, Dee. 4-9, 1933. Transactions A. 5S. M. E., sane 
No. 7, July 1934, pages 527-531. Presents results of two “eer of 
conducted on a Peerless high-speed 9” capacity power hacksaw at er fuids 
Michigan. First series was to determine influence of 4 typical cut - men 
on wear of teeth of tungsten-steel hacksaw blades when cutting oe a 
serew-stock steel. Second series was to determine influence 00 epeed-ottt 
of 11 cutting fluids when sawing each of 8 different metals with a gly 
blades. It appears that cutting fluids appreciably affeet rate of SS 
tungsten-steel hacksaw blades and time necessary to eut . given short sawing 
when operating under a given feed pressure. A cutting fluid giving a 
time with a sharp blade, however, does not necessarily give ont ails were 
after the blade becomes dull. It was found that the sulphuri a othe sam 
best because of the shorter sawing times and the least yg = mineral 
blades. The 1 to 50 emulsion was found to be better than 2 oe in 
er a mineral-lard oil. (Materials and cutting fluids are ¢ S. M. EB. 
RR-55-1, American Society Mechanical Engineers, Trensactwon? ian Vol. 5 
Vol. 55, Sept. 30, 1933, pages 1-29.) See also Metals ANOS EB (4d 
Juty 1934, page MA 324. 
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HEAT TREATMENT (5) 
0. E. HARDER, SECTION EDITOR 


The P-F Characteristic of Steel. B. F. SuHepnerp. American Society for 
Metals, Preprint No. 31, 1934, 23 pages; Tool Steels are Classified by New P-F 
Characteristics. Steel, Vol. 94, May 14, 1934, pages 43-44. Describes test pieces 
and mettod of grading tool steels according to the penetration of hardness and the 
fractures at four temperatures, 1450°, 1500°, 1550° and 1600° F. The charac- 
teristic ol steel is given in 8 numbers, first four indicating penetration in 64ths 
of in. and second four the fracture grain size, the first of the four numbers being 
penetration or fracture grain at 1450° and higher temperatures in order. P-F char- 
acteristic reads as 5.6.8.12/9.8.6.4. The numbers are read to nearest 1/4. P-F 
characteristic is a heat property and is due to melting and not casting practice as 
surveys of heats show, though a test on first and last ingots is necessary to assure 
uniformity in the heat. Steels are divided into three types according to following 


Type p F 

1, 3/64 in. or less change Not more than one number 

9 More than 3/64 in. but does not More than one number less than two 
~ harden through numbers 

9. Hardens through at 1600° F. More than 134 number change 
Segregation influences hardenability as shown by dumbbell shaped core in flat hard- 
ened slabs showing a center condition which increases penetratien, this is a heat 


characteristic. Frehardening structures have an effect upon P-F charaeteristic par- 
ticularly with Type 3 steels though Type 1 is rather insensitive to changes between 
pearlitic and sorbitie structure. Oil quenching from 1600° F. is used to produce 
gniform prehardening structure. Modified P-F test for carburizing grades is de- 


scribed. WLC + MS (5) 
Salt Baths for Dural. F. H. Trempry, Jr. American Machinist, Vol. 78, 
July 18, 1934, page 497. Airplane parts of duralumin are heat-treated in baths of 
molten salt ich are heated by gas. Temperature control is described. Ha (5) 


Annealing (5a) 


Bright Annealing of Steel in Mixed Gas Atmospheres. A. L. MarsHact. 
Transaction: American Society for Metals, Vol. 22, July 1934, pages 605- 


624. Paper id before A.S.M. convention Oct. 1933, Detroit. Complex gas mix- 
tures of CO, (Oe, He, and HO will etch low carbon steel at 650° C. (1200° F.) 
wnless compo ition is held within certain limits. Producer gas and water gas 
reactions are | sponsible for this action. Low carbon steel may be annealed without 
oxidation in | ydrogen containing 20% He0. Ratios of CO to C02 which produce 
etching and | effect of He upon this action are discussed. Gas mixtures obtained 
from incomol:.e combustion of city gas are suitable for bright annealing when 
moisture is properly controlled. Ethylene and O2 must be completely removed. 
Commercial i:<'allation for production of such bright annealing atmosphere is de- 
scribed and talie gives gas compositions. Discussion. ; WLC (5a) 


Hardening, Quenching & Drawing (5b) 


Salt Bath Quenching. Bernarp Tuomas. Heat Treating & Forging, 
Vol. 20, June 1934, pages 285-287, 290. Investigation of effect of temperature 


of salt bath d of mass of article being quenched on hardness. Tests were 
carried out with strips of acid open-hearth steel containing 0.69% C. in a 
mixture of alkiline nitrates and nitrites. Found that for same thckness of metal, 
fisk of obtaini.g quench cracks and tendency towards brittleness decrease with 
fising temperaiiire of quenching bath. Inereasing the mass of metal reduces 
quench cracks ‘0 a minimum. For obtaining complete penetration or uniformity 
of hardness, 3/16” is maximum thickness permissible. MS (5b) 


The Problem of Quenching Media for the Hardening of Steel. Howarp Scorr. 
Transactions 4merican Society for Metals, Vol. 22, July 1934, pages 577- 
604. Paper read before Heat Transfer Symposium, A.S.M.E. and A.S.M., Dec. 5, 
1933, New York. Cooling of metals from a red heat to room temperature in a 
liquid proceeds in three stages, (1) transfer of heat to a vapor film surrounding the 
metal at the high temperatures, (2) most active heat removal occurs at tempera- 
lures at which vapor film is not maintained but heat is removed by mechanical action 
of boiling, (2) removal of heat by convection through the liquid. First stage is 
most pronounced in liquids having a sharp or low boiling point and can be- sur- 
pressed in water hy rapid agitation or certain additions to the water as salt and 
sulphuric acid. Water and water solutions of inorganic compounds are markedly 
more efficient in the second stage and give very high coefficients of heat removal. 
mehing oils are less active in this stage but the first inefficient stage is almost 

tititely absent. Shallow penetration of hardening in plain carbon steel minimizes dis- 
lortion and is most effectively obtained by highest rate of cooling obtainable as in 
submerged water spray on symmetrical shapes. Concentrated sulphuric acid is most 
‘ilislactory for unsymmetrical shapes though some hazard {s attached to its use. 
Alloy steels of deeper hardening character are best hardened in oil which provides a 
Siislaetorily rapid cooling at high temperatures. Oils cool slowly at low surface 
temperatures reducing distortion and danger of cracking. 15 references. Discussion. 
WLC (5b) 

en Ends “Sorbitized”’ in Track To Prevent Batter. H. E. Morse, R. E. 
cea & A. S. Katenzporn. Steel, Vol. 94, Jan. 22, 1934, pages 27-28. 
: Tact of paper read before the Golden Gate Chapter, American Society for Steel 
bs ng. Describes the Teleweld process, utilizing portable equipment. Rail ends 
® eametied to 600° F., by an induction-type heater, after which they are heated 
re F. in 2 min. by an automatic electric arc. Quenching is accomplished by 
“parte unit, with which oil is circulated at a fixed temperature and for a pre- 
ined time. Rail is air cooled to atmospheric temperature, drawing being done 

the residual heat under an asbestos blanket. MS (5b) 


ne Cause of the Brittleness of Silchrome Steel. Sexy: Nisuicorr. Tetsu 
atte ne Vol. 20, Feb. 25, 1934, pages 91-99. (In Japanese.) By the dilgto- 
Deunts Se ement, microscopic ebservation and Rockwell hardness test, the critical 
C, 6.99 two kinds of silehrome steels (0.406% C, 2.81% Si, 0.39% Mn, 12.89% 
wn ane Mo and 0.451% C, 2.49% Si, 0.30% Mn, 12.68% Cr, 1.00% Mo) 
wd 10790 On heating the transformation proceeds between 970° (start) 
1 €. (end). By tempering the specimens quenched from a temperature 
CMartensite volume contraction occurs at 100°-150° due to change of 
Vartensj le» £-Martensite, expansion at 520°-570° due to Austenite —> 
te, and another contraction at 570°-650° due to Martensite —> Sorbite. 
bation mrement of the impact resistance after various heat treatments, and exam- 
Reity de® microstructure it was deduced that the cause of the brittleness is 
ing heat to the primary carbide segregated on the grain boundaries. The follow- 
4 heated fees were proposed for preventing the brittlenses; (1) the steel 
Wain for or 30 minutes at 1070°-1100° C. and quenched in oil. _ (2) heated 
tapered Same length of time at 1000°-1030° and quenched in oil. (3) 
or 30-60 minutes at 850° and cooled in air. TS (5b) 

& als 


ms of the Toolroom Hardening Shop. J. Knicur. Mechanical World 
nea Sintering Record, Vol. 95, Mar. 2, 1934, pages 199-200; Mar. 9, 1934, 
inking; The modern tendency in toolrooms is te substitute oil-hardening 
"sion, steels in place of the older type of water-hardening steel. Dis- 
‘tea quality and characteristics essential for a good quenching oil. After 
Bomaity cf on of methods in heat-treatment aiming at the insurance of 
© taniening temperature throughout the piece to be treated, various salts used 
and tempering media are dealt with. Data on mixtures are er 
z (5b) 
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IF YOU HAVE 
TEMPERING TO DO 








MODEL NA-21 FURNACE 
Max. temp. 1200° F. Cap. 250 Ibs./hr 


Container 16” diam. x 20° deep. 


here is the furnace to use... 


THE LATEST 
“AMERICAN” 





ELECTRIC AIR 
TEMPERING 
FURNACE... 


® |t is fast and uniform. 

@ |t is clean and economical. 
® |t is very low in price. 

® Why don’t YOU use it? 


We will gladly send you the story 


All we need is your name and address. 


American Electric Furnace Co. 


29 Von Hillern Street Boston, Massachusetts 
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SMOOTHER 
ConrTROL 





with the... 


DEOSCILLATOR 


@ The effects of lag conditions can be over- 
come and fluctuating control smoothed out by 
using the DEOSCILLATOR. This is an auxiliary 
unit that gives an anticipating effect to the 
action of any regular automatic temperature 
control pyrometer. 


@ The DEOSCILLATOR can be used either on 
new installations or those already in service. It 
can be cut in circuit with the Controller easily 
and quickly. This is a simple, inexpensive and 
proved method of getting smooth control. 


@ Definite savings can be made by improving 
control. You should investigate the possibilities 


offered by the DEOSCILLATOR. 
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Prolonged Tempering at 100°C. and Aging at Room Temperature of 0.8 Per 
cent Carbon Steel. G. A. Exttincer & R. L. SANnrorp. American Society 
for Metals, Preprint No. 8, 1934. 13 pages. Thermo-magnetic analysis is 
applied to the study of the effect of prolonged low temperature tempering and of 
aging for long times «n hardened steel, 0.78% C. Data presented supports 
conclusions that martensite is unstable but tends toward stability upon applica. 
tion of heat or upon aging, liquid air cooling after quenching appreciably accelerates 
stabilization; retained austenite in hardened steel is not affected by tempering but 
decreases with aging; and rate of formation of cementite is not changed by 
tempering but its time is increased by aging WLC (5b) 


Developments in Fusion Technique (Neuerungen auf dem Gebiete der Auto. 
gentechnik). Ernst Grecer. Der Autogen Schweisser, Vol. 7, Mar. 1934 
pages 30-32. Deals with the surface hardening of steels containing 0.4-0.8% ¢ 
by means of the oxy-acetylene flame, showing an increase in hardness from 150 to 
650 Brinell Illustrated discussion of a surface hardening machine manufactured 
by the Autogenwerk ‘“‘Griesheim,’’ allowing the quenching of the heated portions 
by water, steam, or air blast immediately behind the watercooled burner. Hard- 
ness penetration: 2-3 mm., working speed: 10-12 em./min. Movement of the 
burner is automatically controlled. Economy of the process and the various 
applications are pointed out. The increase in hardness (Brinell and Rockwell) is 
illustrated by means of diagrams plotted for steels containing 0 1-0.8% €. 
showing the surface hardness before and after heat treatment. Kz (5b) 


Cooperative Studies by Oil-Users and Oil-Makers (Gemeinschaftsarbeit zwischen 
Olverbrauchender und Glverarbeitender Industrie) G. Baum. Stahl und Eisen, 
Vol. 54, Aug. 2, 1934, pages 797-801. Suitable lubricants for steam and 
diesel engines, rolling mills, and machining operations are briefly discussed, For 
oil quenching of steel a mineral oil seems to be preferred. A mineral oil whieh 
leaves a very clean surface after quenching is mentioned. SE (5b) 


Aging (5c) 


Age-hardening Alloys of lron-Nickel-Aluminum-Copper (Aushartbare Aluminium. 


Eisen-Nickel-Kupferlegierungen). FE. Vapers. Zeitschrift fiir Jl. tallkunde, 
Vol. 25, Nov. 1933, page 291. The solid solubility of Al in Fe-Ni ; is much 
greater at temperatures of 800° and above than at temperatures bety 150° and 
700°. Soft alloys are obtained by heating at 900° from 1-3 hrs. a iuenching. 
Only one solid solution may be observed in this state. Tempering tween 450 
and 700° preduces precipitation and age-hardening. Cu-Ni-Al alloy iy contain 
up to 20% Fe without harming the working qualities of the al this Fe- 
content produces the most useful alloy because of the greater solid lubility of 
Al caused by the Fe. An alloy of 10% Ni, 4% Al, rest Cu, ; a tensile 
strength in the age-hardened state of 86.8 kg./mm.?; an addition of 10% Fe 
gave 99.7 kg./mm.? Fe also gave higher elongation values. Additions of Mn 
increase the elongation but decrease the degree of age-hardening, w! Si exerts 
opposite effects. These alloys were also studied on a commercial le; a com- 
bination of age-hardening and eold rolling gave a tensile strength yalue as high 


as 140 kg./mm.*, an alongation of 2-3%, and a Brinell hardness number of 
350. These alloys are therefore with Cu-Be alloys the strongest Cu-bearing alloys 
available; and are cheaper than Cu-Be alloys. The high mechanical strength, the 
corrosion resistance, and the resistance to oxidation at high temperatures of these 
alloys promises a wide application. RFM (5c) 


Rate of Age-Hardening of Duralumin as Determined by Upsetting Tests. J. O. 
Lyst. Metals & Alloys, Vol. 5, Mar. 1934, pages 57-58. Specimens twice 
their diameter in length were loaded in compression and load reading taken 
after 25 and 50% shortening had taken place and the amount of deformation at 
first appearance of cracking noted. From the load readings an arbitrary work- 
ability factor is calculated. From the study using this method it was found 
that at room temperature appreciable age-hardening takes place in 134 hours, at 
0° C. hardening does not become appreciable until 36 hours, at —48° C. harden- 
ing is suppressed for at least 14 days after which time it will act at a higher 
temperature as if it had just been quenched. WIE (5c) 


Influence of Various Elements on Precipitation Effects in Steel on Tempering 
(Einfluss verschiedener Elemente auf die Ausscheidungsvorgarge im Stahl beim 
Anlassen. W. Ercenper, A. Fry, & A. Gotrwatp. Stahl und Eisen, 
Vol. 54, May 31, 1934, pages 554-564. Vacuum melted pure Fe alloys were 
studied by means of electrical conductivity, magnetic, and hardness tests for 
precipitation effects after quenching and tempering. CC, Ne and Cu gave precipi- 
tation effects but 02 by itself definitely did not although it may perhaps do 50 
in combination with Ce or N. Particle size was indicated to be most important. 
Steels with only O2 gave no Fry etching strain figures such as appeared in steels 
with Ne. Precipitation effects in C steels were eliminated on adding Ti or Mo. 

SE (5c) 

The Effect of High Hydrostatic Pressures on Aging. Letanp RusseLL vas 
Wert. American Society for Metals Preprint No. 1, 1934, 10 pags 
Commercial duralumin, duralumin with 0.17% Ca, 1.0% Si, 0.6% Mg, ad 
Fe-Al alloy, 10% Zn, 1% Cu, 0.7% Fe, 0.8% Si, 0.75% Mn, 0.4% Med 
alloy, 0.04% Ca-Pb alloy and 0.07% N-Fe alloy were studied for the eee 
of bvedroctatic pressures upon rate of aging. Pressures of 12000 atm. were ‘able 
to decrease the rate of aging in al! but the Fe-N alloy where no detectab! 
change in rate was observed. Final hardness is not affected. The decsenee, 
rate of aging appears to be due to pressure’s effect upon the viscosity of 5) 
metastable solid solution. Wie ( 


The Influence of Heat-treatment and of Long Periods of aging upon the abel 
ties of an Aluminum Alloy (Der Einfluss der Warmebehandiung beim jenn 
und der langdauernden Lagerung auf die Eigenschaften einer Aluminiumleg ol. 
W. Scuwinninc & E. Dorcerton. Zeitschrift fiir Metallkunde, . 
26, Apr. 1934, pages 91-92. Data are given in the form of tables ae 
on the tensile and fatigue properties of an alloy of high electrical hours. at 
quenched from temperatures of 460, 490, and 530°, and aged for olen ate com- 
120, 145, 160, and 175° and up to two years at room temperature. REM (5 
position is not stated. i 


Aging and Tensile Strength at Elevated Temperatures of Cast Steel (a 


este = : ol. 
und Warmzugfestigkeit von Stahiguss). E. Knipp. Stahl und Ersen, he 
July 26, 1934, pages 777-778. In a 0.2% C. cast electric Poa steel t 
inerease in tensile strength in the region between 20° and 400° C. trom above 
a lower temperature and was more pronounced the faster the cooling SE (5e) 
the critical range before testing. 


Malleableizing (5d) 
serei im 


Practice of Malleableizing Abroad (Aus der Praxis der Tempergiess : 
Aushand) Technische Blatter der deutschen Bergwerksseitung, NO 24, 
Apr. 15, 1934, pages 226-227. Paper particularly refers to A oy Hruska 
ences in developing short-cycle malleableizing processes. Investigations : method 
on surface decarburization of malleable cast Fe are summarized. . jescribed 

of the Belgian Kluijtmans for processing black heart malleable is GN (5d) 


Amercon 
Malleable Castings. Atserr Savveur & Harry L. ANTHONY. 
Society for Metals Preprint No. 4, 1934, 14 pages. Annealing tea 
are described for producing castings with ferritic, pearlitic, | 1% 

dized matrix. Tensile strengths in excess of 100,000 tbs./in. tse) 
are obtainable with an annealing treatment of 40 hours or less. 


— 




















Annealing of American Malleable Cast Iron in A Carburizing Agent (Glihen von 
gmerikanischem Temperguss im Zementationsmittel). Max Pascuke & Heinz 
ScHUSTER. Die Giesseret, Vol. 21, June 8, 1934, pages 237-242. Temper- 
ing tests carried out in the carburizing agent of Caron and in sand are reported 
which were made to find the best conditions for producing a high quality black 
malleable iron in the shortest possible time. The carburizing agent of Caron 
60 parts of charcoal and 40 parts of barium carbonate) has been recommended 
to accelerate the disintegration of carbide; its effect was compared with annealing 
jn sand. The results obtained with respect to graphitization of pearlite, duration 
of annealing as function of temperature, hardness as function of duration of 
annealing, and the equilibrium curves of the gases CO and COe in presence of free 
¢ did not show an acceleration of carburization with the Caron agent as com- 
red with the usual annealing in sand. This is explained by the fact that, 
in embedding the malleable casting in the Caron agent, the reactive surface Fe-gas 
is reduced, and the more so the finer the grain. In such case the carburizing 
agent is practically neutral. 8 references. Ha (5d) 


Carburizing (5e) 


Cementation Experiments with Different Metallic Carbides (Zementationsversuche 
mit verschiedenen Metallkarbiden). I. Garrr. Archiv fiir das Eisenhiitten- 
wesen, Vol. 7, Apr. 1934, pages 587-588. The depth of penetration of C into 
soft iron on 10 hr. carburization at temperatures up to 1260° C. in contact with 
which cast iron and the following carbides Fe-Mn, Fe-Cr, Cr, W, was studied 
Diffusion of the C began only after dissociation of the carbides. SE (Se) 


Recent Progress in Carburizing with Gas. R. J. Cowan. Metal Progress, 
Vol. 24, Oct. 1933, pages 44-48. Discussion of the use of mixtures of pro- 
pane or butane with air and flue gas passed through heated tubes in the presence 
of suitable ilysts. WLC (5e) 


Physical Properties of Case Hardened Steels. O. W. McMuttan. American 
Society fo Metals Preprint No. 7, 1934, 62 pages. Reports studies of 
carburizing a medium € steels in fine and coarse grain tvpes. S.A.E. 1020, 


9315, 3115, 115, 2512, 6115, 4820, Ni-Cr-Mo 1.75, 0.80, 0.40%. Krupp 
49% Ni, 1 Cr and §.A.E. 4340, 4640, and 5140. 3 or 4 different depths . 
of case were ‘udied in each steel carburized with solid compounds and treated 
by quenching ‘rom pot, cooling in pot and giving single or double quench. 42 
les give piiysical properties, hardness, bending strength, impact strength, dis- 
tortion, weal istanee and resistance of case to crushing. Single treated steels 


give lowest ir 
of structure 
shows greater 


t values and double treated the highest. Grain size and uniformity 
core has greatest influence upon impact values. Double treatment 
nprovement in coarse steels. C content of case has little effect 


upon impact increasing case depth results in decreasing impact values. Pot 
quenching giv highest file hardness and double treatment lowest, low hardening 
temperatures highest Rockwell hardness. Distortion will be very regular if 


conditions ar pt uniform. Case depth is greatest factor in distortion but its 
influence is imized by pot quenching. Krupp, S.A.E. 2512 and 4820 show 
highest load rrying capacity when properly treated. They should not be pot 
quenched espe: iilly if deeply cased. Ni steels are best for shock resistance when 
umoteched bui 4615 is best for notched impact. 4615 when fine grained is 


ldeal for pot uenching. 6115 develops best properties by single quench. 1020 
is low it ngth and impact. 3115 has average strength and good wear 
resistance. F grained case-hardened steels are superior in strength and impact, 
in general. WLC (5e) 
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THE GIBSON WELCOMES 
YOU TO CINCINNATI 


One thousand rooms, each with 
bath. 70G of all rooms at $2.50, $3, 
$3.50 and $4. Five famous restau- 
rants: Florentine Room, Roof Gar- 
den, Tea Room, Coffee Shop, and 
Sandwich Grill. Garage Door Serv- 
ice. Best location in city. Cincin- 
nati’s convention headquarters. 


FRANK W. PALLANT, Gen. Mar. 
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; ELECTRIC Pot FURNACES 
FOR 


~ Lieuip CARBURIZERS 
AEROCASE 


2 


3 





HOLDEN’S HARD CASE 





HOUGHTON’S PERLITON 





CHAPMAN’S CHAPMANIZING 














HEVI-DUTY Pot Furnaces have been used 
successfully for years for cyanide and salt 


baths, 


lead hardening, etc. They are used 


with equal success with the newer proc- 


esses i 


nvolving liquid carburizers. 


Send for descriptive Bulletin. 


TRADE MARK 


REG. U. S&S. PAT. OFF. 


HEAT TREATING FURNACES 


HEVI 


ELECTRIC EXCLUSIVELY 





DUTY ELECTRIC CO. 


MILWAUKEE, WIS. 
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WHAT was LIME 


TO DO WITH FURNACE PRESSURE? 


OSSES caused by incorrect pres- 

sure in furnaces last, of course, 
until the pressure is corrected. For 
that reason, the value of L&N Auto- 
matic Control of Furnace Pressure is 
measured very largely by its prompt, 
continuous time-saving action. 


This Control acts promptly because 
it is sensitive to very small changes in 
furnace pressure, and swiftly moves 
the damper and restores the pressure 
to its correct value. 


The sensitivity is instantly adjustable. 
Operator can also instantly change 
pressure setting, or shift from positive 
to negative pressure, or disconnect 
automatic control and assume manual 
control merely by pushing a button. 














Control is installed without important 
changes in existing equipment. Con- 
trol of fuel efficiency and furnace re- 
versal can be added at any time. 


LEEDS & NORTHRUP COMPANY 
4925 STENTON AVENUE PHILADELPHIA, PA. 


“LEEDS & NORTHRUP 





INDICATING and RECORDING INSTRUMENTS and CONTROL 
EQUIPMENT for SCIENCE and INDUSTRY 


*? 
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FURNACES, REFRACTORIES & FUELS (6) 
M. H. MAWHINNEY, SECTION EDITOR 


Use of Steel Recuperators in Metallurgical Works (Anwendung von rekup 
eratoren auf Eisenhuttenwerken). J. MULLer-Bercuaus. Staht ade 
Vol. 54, Aug. 9, 1934, pages 822-827. The advantages of recuperator stone 


made 0: ign Ni-Cr heat resisting alloy for use up to yv0*C ove; DIICK Stoves 


are discussed. Two such specific installations for pusher type furnaces to hes 
ingots for rolling are described. In these furnaces with a capacity of 19 tons /tr, 
the alloy stoves gave 26% less operating costs than brick stoves; for a forzine 
type furnace there was a 50% saving in gas consumption. An alloy regenaaaall 
stove is now being built for a 6U0 ton blast furnace. ’ “SE (6) 


Industrial Furnaces. Vol. 1. Third Edition. W. Trinxs. Jolin Wile & 
Sons, inc., New York, 1934. Cloth, 6x9%4 inches, 456 pages. Price $0.00 

In this new third edition of a well known book, a wealth of hew data ‘has 
been added. W. Trinks, Protessor of Mecnanical Engineering at the Carnegie 
insUluie vi ‘Lecunoimgy, PUviisued the first eaition oO: Luis volume in 1923, and 
thereby contributed one of the first, if not the first reference books on the 
subject of industrial furnaces. Some few other books have followed and, ag 
pointed out in the preface, the design of industrial furnaces has been transformed 


from an art, characterized by ‘‘ruies of thumb” to a science, where-iy exact 
methods of calculation: are available for the solution of most of | problems 
encountered in the design of an industrial furnace. 

Proiessor ‘trinks’ metuod is to digest tue exceediugiy complicated ws Of heat 
transfer and kindred theory applying to furnaces, and to present the cist of the 
subject in the form of grapns, charts and tables. As a result of is method 
requiring a mind at once both practical and highly theoretical, various 
problems of heat flow which involve formidable higher mathematics simplified 
and reduced to a form that can be applied by the furnace « r to hig 
problems. 

This third edition constitutes a complete revision of about two ils of the 
previous edition. This revision consists in the refinement and in vement ip 
methods of calculating heat flow in the heating material, heat transfer within 
the furnace heat flow through furnace walls and openings, and design of 
recuperators and regenerators. In all of these subjects, practical meit!iods of so- 
lution are offered, with a thoroughly understandable description ani explanation 
of the development of the method in every case. 

The book applies to the design of all kinds of heating furnaces (:.0t ineluding 
melting furnaces) and the subject matter includes capacity ~ of naces, fuel 
economy, heat saving appliances, movement of gases in furnaces, a: e slrength 
and durability of furnaces. From this outline it may be seen that ' book deals 
principally with the theory of operation and interior design. ‘The features of 
furnace binding, lining, mechanical parts, both inside and outsic e furnace, 
are discussed in one chapter but not with the precision which characterizes the 


remainder of the volume. 

In conclusion, this edition is a major improvement over the previcus editions, 
which themselves have been of great assistance to the designers and users of in 
dustrial furnaces. M. H. Mawuiiuey. (6) -B- 


The Experience of Gray Iron Jobbing Foundry With the Rocking-Type Electric 
Furnace. C. R. CULLING. Transactions American Foundrymen's Associa 
tion, Vol. 5, Apr. 1934, pages 519-534. The rocking type electric furnacé is 
convenient for use in the jobbing foundry. An improved product with higher 
strength, increased density and improved machineability free from slag and oxide 
inclusions, superheated under a deoxidizing atmosphere is available. Control of 
chemical and physical qualities is definite. Flexibility of the rocking electric 
furnace is shown by the wide range of chemical analysis covered in production of 
the regular grades of higher strength materials. It was found practical and econom- 
ical to produce small batches of metal for special purposes or to produce a larger 
quantity of base mixture and progressively change the bath to suit different re 
quirements. By using the furnace described it has been found possible to serve 
customers consistently without waiting for larger accumulations of tonnage necessary 
for the operation of the cupola. CEJ (6) 


Electric Melting and Heating Furnaces in the Metal Industry (Elektriska smalte 
och varmeugnar for metallindustrien). V. CurisTIANsEN. Teknisk Tidskrift, 
Vol. 64, July 14, 1934, pages 285-290; July 21, 1934 pages 2yd-20%. 
Paper presented at the annual meeting of the Swedish Technical Society. Deals 
with the various types of are, induction, and resistance furnaces used in metal- 
lurgy. Heroult furnace, Detroit furnace, and Rennerfelt furnace discussed. Gives 
a thorough description of the Ajax-Wyatt induction furnace. At Finspong Metall- 
verk, Sweden, this furnace is used for melting brass, bronze, and copper. 
life of lining for brass 5,000-15,000 melts, but as high as 37,000 melts has 
been attained with one lining, lasting about 6 years. Experiments to develop 
lining for metallic copper melts have resulted in life of 600-1,200 melts. Use of 
crucibles sintered directly in furnace has reduced crucible cost considerably. 
tion is also given of a Bailey furnace with crushed graphite for resistance materia, 
handling 2,500 kg. Al per 24 hr., with 80-120 kw. and 55 volts. Electric an- 
nealing furnaces, always of the resistance type, offer advantages of superior product 
and simplified operation. A 200-300 kw. furnace for annealing brass, capacity 
12-24 tons/24 hr., and furnaces for annealing wire during drawing, such as 
Kenworthy and the Griinewald furnace are also described. BHS (6) 


Refractory Materials for Severe Requirements (Hochfeuerfeste Baustoffe fir 
starkste Beanspruchungen) Technische Blatter der deutschen Bergwerkszer 
tung, Vol. 24, May 20, 1934, pages 292-292 Discusses properties and application 
of refractory materials on Si-C base. Due to high heat conductivity si-C 
are particularly suited for indirect heating furnaces as, for instante, (6) 
furnaces. 


Blast-Furnace Linings. Extracts from Special Report No. 7. Jrom & Coal 
Trades Review, Vol. 128, June 1, 1934, pages 879-881. 
with some properties of the fireclay products used for blast-furnace linings. 
Tables giving compositions of lining, place where used in the furnace, 
qo 


ih 


of the furnace and dimensions, are compiled from questionnaires and Ms 
ence on the life of linings is discussed. No general conclusions can Ha (6) 


Installs One-Way Oii Fired Soaking Pits. Blast Furnace & Steel ~~ 
Vol. 22, Mar. 1934, page 158. Brief description of installation to be coer 
at plant of American Steel & Wire Co. in Worcester, Mass., by Suter (6) 
bustion Co. 

; Age. 

Hea’ Consumption of Open-Hearth Furnaces. R. D. Anstss. /ron 
Vol. 133, May 24, 1934, pages 31, 42. Abstract of paper read before the ama 
meeting of the American Society of Mechanical Engineers. Gives oo of 
transfers in open-hearth furnace operation and in particular heat VSP (6) 
checker brickwork. 


The Construction of Electric Resistance Furnaces. G. W. ASHTON. Machiner®, 
London, Vol. 44, Apr. 26, 1934, pages 97-99. Advantages and working Pp ond 20% 
electric resistance furnaces. Resistance alloys. An alloy of 80% Mi ne Fe 
Cr can be used for temperature up to 1100°C.; 65% Ni, 15% oo. 
to about 950°C Kanthal will work at temperatures up to 1350 kz (0) 
of the construction of furnaces and materials used. 
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Spencer Multi Stoge Turbe operating a bottery of annealing turnaces. 
Belo show also the Spencer Midget for individvet vatt operation, and the Spencer Single Stage Unit 











THE N AVA L Heatinc and onnealing aircraft 
hig AIRCRA ET USES parts is a serious business. It requires a safe, 


steady and dependable air supply. 
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the 
= ) P E N . E R For this kind of service the Naval Aircraft Division 
of a at Philadelphia uses Spencer Turbo to supply air to the battery, 
50- : 
ion of furnaces shown above. 
ing The Single Stage Spencer Turbo uses less space, costs less and 
= is recommended for most services within its range: 4 to 16 oz., 
- Ye to 20 H. P. For heavy duty service and larger sizes, the well 
ac, known Spencer Multi-Stage Units cre available. 1 80. K. W. E LecTnic 
ne , ‘URNACE for bright an- 
Ask your furnace or oven manufacturer for the Spencer Bulletins. nealing copper and brass 
Ons, tubing, built by the Electric 
in- Furnace Company of 
pi Salem, Ohio, 
ctric 
cia 
her ie STEPS are eliminated insulating brick—Armstrong s, 
" ‘ in the production of bright EF, and Nonpareil. Also com- 
etrie i snih diaries ni anninisiegealbinsisicienenenianatiansatiinemtiigedige tn tiapeiianiantics copper tubing and bright brass plete data regarding their 
A tubing in this electric furnace, various uses. Address Arm- 
arger ———_— built by the Electric Furnace strong Cork & Insulation Com- 
Te ‘ . : : ' 
serve L ah Y K | C Company of Salem, Ohio, for pany, Insulation Di- > 
“O ower our ue osts the plant of a large American vision, 982 Concord yan 
ait vith TAYLOR REFRACTORY copper company. Accurate St., Lancaster, Penna. 
n ; : : 
rift, ' heating and cooling in an 
sak SAVE UP TO 70% on fuel required to bring your | the pickling and washing proc- 
etall- heat treating or annealing furnace up to oe aan tem- | esses usually required to im- INSULATION PLAYS 
Us rature, ; 43% in holding that tempera- | | 
“To eoeate, and as much as Jo g | - e¥ 3 — . to the an important part 
velop ‘ nished product. 
oe 903 cu. ft. Naturally, the builders of Wherever controlled tem- | 
oe this furnace took no chances gs er veel a een | 
| . P > are vitail odauci jua y 
elt FUEL CONSUMPTION | with the insulation. Arm- |) products, insulation must be | 
s the A—Cu. Ft. of Gas required to reach strong’s high temperature selected with care. Arm- | 
cused 2450° F. yroducts were used throughout strong’s Insulating Brick are 
. I : 
. flr B—Cu. Ft. of Gas/Hr. required to Y this new Electric Furnace Com- safe and efficient for tem- 
bseei- hold 2450° F. ‘ets ‘ : ; peratures up to 2500 degrees 
. : , : any’s installation. These highly a: ia ON 
cation F.B.—First Quality Fire Clay Brick | P 7 : ; 2 & behind the refractory. Non- | 
oducts T.R.I.B.—Taylor Refractory Insu- efficient insulating brick pre- pareil Insulating Brick will 
muffle y, 7 | 
i (6) lating Brick. vent heat dissipation and withstand 1600 degrees with- 
" 5 ad . p , out warping or fusing. EF 
ce 276 cu. ft./hr. waste “help importantly ne Insulating Brick are light 
maintain constant uniform | welstt sossi-vefractery brick 
juction 196 cu. ft. temperatures, at the same time | that may be used without fire 
-. 158 cu. ft./hr. reducing fuel costs. brick protection up to 2475 | 
. | degrees F 
a (6) We shall be glad to send you |} ‘ ; 
: | 
Plant, samples of Armstrong’s thre = = 
made 
Com- 
is (6) 



























Age. Chart drawn from data obtained on two gas-fired heat 9 
7 “ating furnaces identical except for type of linings. rims tro ng & 
P (6) TAYLOR REFRACTORY. INSULATING BRICK. 
ine CHARLES TAYLOR SONS CO. HIGH TEMPERATURE PRODUCTS 
oe CINCINNATI, OHIO 

e _ Manufact f P. B. Sillimanite, ; : 
me) me Fife Clay and High Alumina Refractories. Armstrong’s .. EF . . Nonpareil Brick 
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Where conditions 
are most 


destructive 


Ly 
“ALUMITE" 
Refractories 


Us 





View along pouring side of very modern Smelters, completely 


built of “ALUMITE” Refractories 


Special Shapes of 
Every Description 


“RI-43” Refractory 


Insulating Material 
Muffles 


Smelters 
Crucibles 
| High Alumina 
, Sillimanite 
Silicon Carbide 
and 
Special Analysis to meet 
. | Individual Conditions 


WE CAN ASSIST YOU 
CONSULT US 


The MASSILLON REFRACTORIES Co. 


(Founded by W. GC. Hipp) 


Massillon, Ohio 


On the Lincoln Highway—Convenient for Truck Delivery 
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Electric Bright-Annealing Furnaces. Tamete. Heat Treating & Forgi 
Vol. 20, July 1934, pages 355-357. ‘Translation from Elektrowirme pubhenas 
in Sheet Metal Industries. See ‘Recent Developments in Electric Bright-Ap- 
nealing Furnaces,” Metals & Alloys, Vol. 5, June 1934, page MA 262. MS (6) 


Factors Affecting the Service of Clay Refractories in tron Foundries, R Cc 
ZEHM. Transactions American Foundrymen’s Association, Vol. 5, Ane 
1934, pages 497-499. Refractories used in iron foundries generally made from 
fireclay and grog consisting of calcined clay and bumed brick or fireclay shapes 
Mixing and grinding aid in blending and improve quality of final product. The 


methods of forming, i.e., the hand-made, the stiff mud, and the dry press Process 
each influence properties of finished material. Upper part of cupola requires a 
refractory resistant to mechanical shock and abrasion 


while melting zon 

a refractory to withstand temperature and slag action. “CEI Gy 
Annealing Malleable in Small Furnace Proves Economical. L. J. Wise, Steel 

Vol. 95, Aug. 6, 1934, pages 45-46. Oil-fired, 10-ton oven holding 12 stacks of 

pots has walls of 9-in. refractory insulating brick backed up by 3% in. of second- 

ary insulation. Crown is 9-in. firebrick covered with 4 in. of secondary insulation, 

Total time of annealing is 96 hrs. Packing material is used in all pots. MS (6) 


Coal Washing Benefits Coke Oven Operation. H. W. Sevier. Chemical - 
Metallurgical Engineering, Vol. 40, Sept. 1933, pages 471-473. 
derived from washing raw coal for coking purposes are described. They inelude 
10-10% improvement in physical qualities of metallurgical coke, a reduced content 
of S and ash, a 5-8% reduction in coke consumption in blast furnace practice as 
well as 5-10% reduction in flux, 7-12% reduction in slag volume, 5-8% reduction 


in blast pressure, 5-8% increase in production of a lower sulphur pig iron, By- 
products are improved, for instance there is a 20% reduction of HeS in coke oven 
gas. PRK (6) 

New Developments in Electric Bright-Annealing Furnaces. Oserinc Tamene. 


Sheet Metal Industries, Vol. 8, Aug. 1934, pages 450-452. D ssion of the 
Siemens-Prufert bright-annealing process. The charge is transferred to a special 
ccoling tank in which an inert atmosphere is readily built up by burning a paraffin 


rag. This liberates the furnace for another charge while the charge cools down in 
something like a small gasometer. Adoption of axial heating elements for anneal- 
in coils is discussed. AWM (6) 

New Developments in Electric Bright-Annealing Furnaces. Oserinc Tamene. 
Sheet Metal Industries, Vol. 8, July 1934, pages 391-392. Discusses appties- 
tions of Siemens-Stassinet bright annealing furnaces. AWM (6). 

Cupola Refractories. Epwarp E. Marpaker. Transactions, American 
Foundrymen’s Association, Vol. 5, Apr. 1934, pages 491-494. Economy will 
result when cupola is properly lined, maintained and operated. I: ting zone a 
highly refractory lining material laid with as few and as narrow joints as possible 
is vital. Tap-out or slag-hole blocks installed as an integral part of the cupola 


lining must be capable of resisting slag action and mechanical rasion. With 
lining maintenance costing roughly twice as much as the actual lining of the 
cupola the use of high quality fire clay is most effective. CEJ (6) 


The Utilization of Magnesian Carbonates. F. E. Larue. Engineering Jowenal, 
Vol. 16, Dee. 1933, pages 501-506. Outlining the history of the magnesian re- 
fractories industry in Canada during the last 30 years the papcr explains the 
development of a method of eliminating silica and lime from the magnesite rock 
obtained near Grenville, Que. The work was carried out by the National Research 
Council. The refractory developed for open hearth furnaces had the following 


composition: CaO 17.5-21.5%, iron oxide (calculated to Fee03) 6.5-7.5%, Sits 
5.5-7%, MgO 63-68%. Refractory brick, plastic magnesia for flooring and stucco 
and other materials were developed. VVK (6) 


Effect of New Insulating Methods and Insulating Materials (Betrachtung Ober die 
Wirkungsweise neuer Isoliermethoden und Isolierstoffe). Otro Kress, Elektro- 
wairme, Vol. 4, June 1934, pages 129-132. Protection against heat losses is 
recently effected by thin, highly polished metal strips (alfol-insulation), by slag- 
wool, and by finely ground materials of blast-furnace dust and kieselguhr. 
highly polished surface of the insulating material radiates less heat than that of 
a material with rough and dull surface. Ag, Cu, Al have in polished state & 
radiation loss of only 0.19-0.27 keal./m.2/hr./°C. against about 4.4 for dull 
material. Al-foil of 0.03-0.05 mm. is wound at a distance of about 10 mm. around 
the object te be protected. Slag-wool acts in the same manner, the brilliant walle 
threads and the enclosed airspaces give excellent insulation; the weight is 170 
kg./m.? with 95% porosity. Blast-furnace dust is treated in ball mills and sorted, 
weight varies from 285 to 600 g. per 1, according to constituents. : 
made and curves of heat conductivity for different temperatures are given. Ha (6) 


Grate-Bar Consumption in Dwight-Lloyd Sinter Bands (Der Roststabverbrauch be 
Dwight-Lioyd-Sinterbéndern). M. Pascuxe & E. Scurecries. St 
Eisen, Vol. 54, July 26, 1934, pages 773-777. The protective oxide feng 
which tends to form on the grate bars is broken down by sulphurous gases, joiting, 
and sharp temperature changes, so that the bars get thinner snd_ fail. os 
with lime, or better, with clay decreased breakage. There was no difference bs 6) 
the life of soft steel and cast iron grate bars. 


Against the Non-critical Adoption of American Practice. N. Kiizeevict. 
Stab Vol. 4, Feb.-Mar. 1934, ona 14-15. The author believes that the thi 
walled bosh with horizontal water jackets of Cu is practical only where m od 
good coke and pure Cu afe available. Because these factors are missing at ag ome 
gorsk, the use of a thin-walled bosh with vertical cast-iron water jackets of 
On furnace No. 3, thus equipped, no jackets burned out in the fist 5 gs 
operation, while on furnace No. 1, with a thick-walled bosh, 102 bare (6) 
14 months, several after only a week of operation. 


Some Electric Heat-Consuming Processes of Chemical and Metallurgical ee 
(Einige Elektrowarme verbrauchende Prozesse der chemischen und = urpischen 
Technik). H. Kincurarn. Elektrowairme, Vol. 4, May 1934, 110-115. as 
and apparatus for production of CS2, P, alumina cement, Zn, Sn, Hs (6) 
metals (Zn, Mn in vacuum) are described; patents are enumerated. 


Nos. 1 
The First Results of Operation of the American Designed Blast Furnaces i, 
and 2 of the Magnitogorsk Plant. C. Inprrum & V. SoroxiN. Stal, Vol. 
Feb.-Mar. 1934, pages 1-13. These furnaces have a thick-walled + wi og The 
water jackets of Cu, many of which burned out in the first year © of 
authors believe that this is not due to faulty design, but a ey supply 
water, inexperience of employees, and operating without rep £ — e) 
sections. 


. o. 
Charging Devices for Heating Furnaces (Beschickvorrichtungen fir Wirméfen). 25, 


. . " inne, 
KaLpers. Technische Blatter der deutschen Bergwerkszet 
May 13, 1934, pages 276-277. Author describes and shows & number of 


i j f Demag, 
charging devices for melting and heating furnaces as those 0 Ham- 
Bamag, Kéln-Bayenthal, Dango & Dienenthal, Siegen and Nomag, Due (8) 
born. "i 


- ). 
Modern Feed-Water Treatment (Neuzeitliche Speisewasseraufbers nimi, ih 
Horer. Stahl und Eisen, Vol. 54, July 5, 1934, Paes «ced-watel in 
pages 729-736. A general discussion of the treatment SE (6) 
pressure boilers and methods of testing feed and boiler-water. 


Putting into Operation and Mastering Blast Furnace No. 1 of Boag 
honikidze Plant). ¥. Seem, & by cay ae cama Vo oon ng daily ns 
7-30. operation a furnace producing 
ia te of 1.1-1.2. Minor defects in the design are pointed 











Minimize refractory 


maintenance with 


Johns-Manville 
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BROCHURE § As ILATY 


RC-6A is } 
‘ The Reason for the Success 


. 1M of Crystolon Hearth Plates 
_ ; Ml Ability to withstand continual 


Jehusiitinetil. _ operation at high temperatures 


22 East 40th Street, New York City Ability to transfer heat rapidly 


Ability to support heavy loads 
at operating temperature 















































| Ability to withstand abrasion 


e 
Theo. De Witt Says— 
| T IS because Crystolon (silicon carbide) 
Hearth Plates have ability—because the 
99 qualities listed are inherent to a high degree, 
that these refractories are operating success- 
fully in many plants under the most severe 
conditions—and operating for extremely long 
periods. 


It will pay you to use Crystolon Refractories 
in your heat treating furnaces. You'll like the 
way they improve performance and reduce 

















costs. 
NORTON COMPANY, Worcester, Mass. 
In TOLEDO It’s NEW YORK CHICAGO CLEVELAND 
THE NEW 
HOTEL SECOR oe A a apg oder 50 oggd agg ogg 
Completely Renovized stones: Laboratory Ware; Refractories; Porous Plates; Non-slip 
and Re-equipped Bigs, See ae es Pea vee, (Seaee rapes ane 
POPULAR PRICED | nthe: hie aoe neta 
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RATES FROM $2.50 a. 
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67 Feet of Evidence 
that Nickel can be 


WELDED READILY 








The 400-gal. solid Nickel 
kettle 4'-0" dia. by 4'-0" 
deep with conical bottom 
7 deep, having 3" nipple 
for discharge, All welded 
construction, using |,"" 
thick Nickel sheet. Tank 
is supplied with a Nickel 
coil of 2" O. D, x 16 ga. 
tubing having 4! turns, 
40" dia, which provides 
25 sq. ft. of heating sur- 
face. The coil stays were 
made of 3;"" Nickel pipe 








welded soas to permiteasy 





cleaning. This is one of 
three kettles fabricated by 
Joseph Oat & Sons, Phila- 
delphia, Pa. for the Phil- 
lips Packing Co., Inc., 
Cambridge, Md. for use 
in the making of “Phillips 
Delicious” brand soups. 
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| Shell made with 

Gu: weld here and 
| one on opposite 

; side of shell 
| 

| 

| 
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bs indie Gece i__,----- abba 
1 
Welded 
Conical bottom made in girth 
halves with weld here seam 


and on opposite side 








HE fabricator who built 

three Nickel kettles like 
the one illustrated writes: 
“These kettles were gas welded 
with *T’ Nickel gas welding 
wire and the seams were ham- 
mered, ground smooth and 


polished. 


“The kettles had two longi- 
tudinal welds and one girth 
seam welded. The bottoms 
were butt welded to the sides. 


“The seams in the coils 
were also gas welded and there 
we also used “T” Nickel gas 
welding wire. The coils were 
made of about 3 pieces and 
had pure Nickel nipples (of 
iron pipe size) gas welded to 
the ends.” 


There is more than 67 lin- 
eal feet of Nickel welding in 
each kettle—that says worlds 
for the ready weldability of 
pure Nickel, We will gladly 
tell you anything more you 
want to know. Send for Bulle. 
tin F2, “Gas Welded and 
Brazed Joints for High Nickel 
Alloys” and also for a con- 
venient shop card on Inco 
Welding Products, 
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IncO WELDING RODS AND FLUXES 


for PURE NICKEL 
Oxy-Acetylene,..‘“T’’ Nickel Gas Weld- 
ing Wire. 
Metallic Are...INCO Nickel Metallic 
Are Welding Wire No. 31. 
Carbon Arc...INCO Nickel Carbon Arc 
Welding Wire No. 21. 


for MONEL METAL 
Oxy-Acetylene...Monel Gas Welding 
Wire. (For flux, see * below.) 


Metallic Are...INCO Monel Metallic 
Are Welding Wire No. 30. 


Carbon Are... INCO Monel Carbon Arc 
Welding Wire No. 20. 


for INCONEL 
Ony_Destyiene ... Inconel Gas Welding 
ire. (For flux, see ** below.) 
Metallic Arc...Inconel Metallic Are 
Welding Wire No. 32. 


for NICKEL-CLAD STEEL 
(fer welding of Nickel side) 

Oxy-Acetylene...‘“T’’ Nickel Gas Weld- 

ing Wire. 
Metallic Are...INCO Nickel Metallic 

Are Welding Wire No. 31 and No. 35+ 
Carbon Arc... INCO Nickel Carbon Are 

Welding Wire No. 21. 

. 
FLUXES 

* Use INCO Gas Weiding and Brazing 

Flux for Monel } etal. 
** ‘‘Cromalloy’’ Gas Welding Flux is 

recommended for Inconel. 
+t For vertical welding. 
No flux is used for the gas welding of 

Pure Nickel or Nickel-Clad Steel. 

7 
INCO welding materials as liceted can most 
conveniently be obtained through regular 
INCO distributors. 
Detailed welding instructions furnished 
on request. 





THE INTERNATIONAL NICKEL 


COMPANY, INC. 


67 WALL STREET, NEW YORK, N.Y. 
Miners, refiners and 
LoS ers of Nickel. Sole pre- 


ducers of Monei Metal. 
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JOINING (7) 
Welding & Cutting (7b) 


Cc. A. McCUNE, SECTION EDITOR 


Galvanized Piping. Ozy-Acetylene Tips, Vol. 12, June 1933, pages 133-135, 


Experience seems to point to the fact that welding galvanized pipe does not affect 
corrosion resistance or strength of the pipe itself, immaterial whether steel or 
bronze welding rods are used. Except the piping being exposed to highly corrosive 
mediums no accelerated corrosion will take place. Electrolytic corro can be 


prevented by grounding the pipe. A few examples are described. Ha (7b) 


Welding of Steel Bridges (Schweissen von Stahlbriicken). Montanistische 
Rundschau, Vol. XXVI, July 16, 1934, (Section Stah/lbau-Technik) page 4, 
Brief review of a lecture by A. Dornen in Essener Haus der Technik in which he 
discussed the development of welding in bridge construction up to the present time 
based on over 30 completed installations, with a brief treatment of the shrinkage 
stresses in such welded structures. BHS (7b) 


The Bridge Across the Albertkanal at Lanaye (Die Briicke iiber den Albertkanal 
bei Lanaye). Montanistische Rundschau, Vol. XXVI, July 16, 1934 (Section 


Stahibau-Technik), pages 3-4. Abstract of a report by H. F. N. itilman jn 
“Annales des Travaux Publics de Belgique,” Dee. 1933, part of which also 
appeared in Zeitschrift des Osterreichischen Ingenieur- und Architekten. 


Vereines, No. 23 and 24, 1934. Gives details in connection wit! e electric 


welding done in the construction of the bridge. BHS (%b) 

Fused Welded Boiler Drums. Journal of Commerce (Shipbuilding & 
Engineering Edition) May 31, 1934, page 3. A _ brief description of the 
procedure, treatment, and method of X-ray examination adopted in the mam- 
facture of boiler drums (for the U. S. Navy) by electric are weldi Complete 
drums were subjected to many times their working pressure and to fatigue tests 
to show their reliability, and a series of such tests are given. JWD (7b) 

Welding Terms and Methods. Chemical Trade Journal Chemical 
Engineer, Vol. 93, Sept. 15, 1923, page 194. In order to define establish 
the exact meaning of terms used j:: welding practice and to devel 1 standard 
system for indicating styles and types of welds on engineering dravy . British 
Standards Institution has issued ‘‘Standard Nomenclature, Tefinitions, 1 Symbols 
for Welding and Cutting’ as publication No. 499. JN (7b) 


Repair Welding of Cast Iron (Ausfiihrung einer Gusseisen-Reparatursciweissung). 
H. BuscHMANN. Autogene Metallbearbeitung, Vol. 27, M 15, 1934, 
pages 163-165. Fracture of big castings of a caterpillar dredge w repaired by 
welding with soft iron rod; procedure is described in detail. Ha (7b) 


Spheres for Joining Tubes. A. F. Burstart, R. A. Smitu & Harot 
KENNEY. Product Engineering, Vol. 5, July 1934, pages 261-262. Tubular 
members of a welded structure are joined by welding them to a common spherical 
member which assures joints at right angles, the line of contact being a cirele. 
Absence of eccentric stresses permits higher working stresses. Design of the 
spheres and procedure of welding are described. Ha (7b) 


Electric Welding (La Soudure Electrique). Jean Britiit. Revue de la 
Soudure Autogéne, Vol. 26, Apr. 1934, pages 6-9. Lecture at the ‘‘Consera- 
toire National des Arts-et-Métiers,’’ Mar. 16, 1934. Author reviews the different 
processes available: resistance welding, arc welding, H atomic welding, etv., and 
gives characteristics of each. FR (7b) 


Restrained Dimensional Changes in Welded Seams (Behinderte Formanderung in 
Schweissnahten). F. Bottenratu. Stahl und Eisen, Vol. 54, June if, 
1934, pages 630-634. An analysis of stress distribution around the welded 
seams in plates. The internal stresses may rise well above the elastic limit before 
they are released by flow. However the internal stresses themselves seldom give 
rise to fracture unless they are accompanied by structural defects, aging, decar- 
burization, ete. SE (7b) 


Internal Stresses in Welded Seams (Eigenspannungen in Schweissnahten). F 
BotienraTH. Stahl und Eisen, Vol. 54, Aug. 23, 1934, pages 373-877 
The internal stresses in plates of structural steel after fusion welding by V_ butt- 
welds were determined. With the narrower heating zone in electric-are welding 
the internal stresses were greater than with the wider heating zone in gas weld- 
ing. Solidly fastened plates gave higher stresses than freely moving plates; thicker 
plates higher stresses than thinner. SE (7b) 


Spot and Seam Welding of Aluminum and Aluminum Alloys. D. I. Bomy. 
Sheet Metal Industries, Vol. 8, July 1934, pages 426-428. Paper read to the 
New York section of the American Welding Society. High electrical conductivity 
of Al demands exceedingly high amperage. High thermal conductivity _ P 
tates extremely short time of power application to avoid general heating and 
collapse when melting is reached. Means of fulfilling these requirements are 
discussed. AWM (7b) 


Arc Welding. D. S. Brack. Electrical ‘Review, Vol. 115, July 20, ae 
page 82. Brief discussion of selection of equipment and rods, testing of ab) 
training of operators, and methods of payment. MS ( 


Experiments to Determine Shrinking Stresses in Butt-Welded Joints (varus 
zur Ermittlung der Schrumpfspannungen in geschweissten Stumpfnahtverbindungen’. 
G. Brererr. Zeitschrift Verein deutscher Ingenieure, Vol. 78, June * 
1934, pages 709-715. According to present knowledge it must be assumed 
electric are welding always produces high longitudinal stresses with the 
welding rods, and gas fusion welding lower, but still considerable gn 
stresses. These stresses can be controlled to a much lesser degree than -naf 
verse stresses by welding methods, although their reduction is desirable en = 
larly if additional tensile stresses occur in service, as in boilers and Lor 
Complete heat treatment is generally impossible; it should be investigated nouns 
local heating by a torch reduces the maximum stress which occufs = —_ 
from the seam. A proper selection of the material to be welded | stresses 
the electrode and welding rod may result in lower original longituding:, 
and equalization at lower temperatures. The relation between longit ight lead 
transverse stresses is discussed, the utilization of shrinking phenomena hoe se the 
to greater safety and admission of higher stresses in order to i Ha (7D) 
economy of welded structures. 


Arc Welding of Hydronalium (Beitrag zur Kenntnis der elektrischen ono 
schweissung von Hydronalium). L. Awnastastapis. Dte Elektroschwers e 
Vol. 5, May 1934, pages 96-99. Author first considers aimmicuities | % 
in welding Al and Al alloys. In acetylene welding Hydronalium ated peat 
Mg, 5% Mn, Si as impurity, balance Al) the material becomes — : 
the weld seam, the smooth surface is roughened and covered with ~y" what 
gas holes. Author investigated how these gas holes can be —, ™ 
physical properties can be attained. Proper welding procedure of ane 
described. For better comprehending metallurgical occurrences in "i strength of 
alium Al-Mg diagram is considered at length. Elongation and ten ~ 
the welds correspond to the average values of non-welded cast mon Bt results 
corrosion tests were made in a 3% NaCl solution containing 1% ae 
that tensile strength and elongation of samples subjected to this co mt in welded 
for 12 days did not decrease. A heavier corrosion attack was a white 
samples showing no smooth surface. These spots were covered ie but 0 
corrosion product. This occurrence appeared not only on we GN (7D) 
material itself. 
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Welding Tests. Shipbuilding & Shipping Record, Vol. 44, Aug. 9, 1934, 
pace: 153-154. A review of tests shows the evolution of weld test specimen 
forms as originally applied by the American Bureau of Shipping and as 
related to the amplification of such standards by tentative specifications issued 
by the American Welding Society. Hull construction welding only js included. 

JWD (7b) 


Light-Weght Design with Shot-Welded Stainless Steel. Product Engineering, 


Vol. 5, July, 1934, pages 242-245. Light-weight design can be obtained with 
different materials, wood, aluminum or alloy steel, but for each material the 
proper de principles and methods of construction must be applied. The ad 
santages of st inless steel, 18 Cr-8 Ni, for this purpose are explained; in its 
applicator must be taken that the corrosion resistance of the material is not 
destroyed by ating to too high temperatures which causes the precipitation of 
Cr catbide at the grain boundaries so that the metal adjacent to the grain 


houndaries is robbed of its Cr content. This is avoided by the ‘‘shot-welding’’ 

ss of the Budd Manufacturing Co. an are-welding process whereby the 
material is brought to fusion temperature with great rapidity and then also 
cooled rapidly so that there is no time for precipitation of Cr carbide. Examples 
of built-up shapes and other applications are described. A properly made shot- 


weld will have a shear-strength of 90,000 Ibs./in.? Ha (7b) 
Welding Corrosion-Resisting Steels. Oxy-Acetylene Tips, Vol. 12, June 1933, 
pages 125-129. The welding procedures for various high-Cr alloys are described 
in detail: 1. stainless steel, 12-15% Cr, about 0.3% C€; 2. rustless or stainless 
Fe, 11.5-15% Cr, max. 0.12% C; 3. stainless Fe, 15-18% Cr, 0.5-1.25% Si, 
max. 0.5% Mn, max. 0.1% C; 4. 18-8 alloy, 16-20% Cr, 7-12% Ni, max. 
0.75% Si, max. 0.65% Mn, max. 0.12% C; 5. 24-12 alloy, max. 0.25% C, 
90-20% Cr, 10-22% Ni, 0.5-15% Si; 6. alloy with 0.3-0.5% C, 21-25% 
Ni, 7-9% (1 1.5% Si, 1-1.5% Cu; 7. chrome-iron, max. 0.3% C, 24-30% 
Cr, 0.5-1.0 M max. 0.6% Si; &. Castings. Advantages of welded stainless steel 
products wit! pect to better saleability and longer life are pointed out. Ha (7b) 
Welded Boiler Drums and Steam Receivers. Engineer, Vol. 157, Feb. 2, 1934, 
page 122. From paper read by C. H. Davy before the Institution of Welding 
Engineers, Li n, dan. 10, 1934. See ‘‘The Development of Welding as Applied 
to Boiler D: and Steam Receivers,” Metals & Alloys, Vol. 5, Sept. 1934, 
page MA 447 LFM (7b) 


Manufacture of Water Turbine Housing by Welding (Herstellung eines gesch- 
weissten Zellen-Radgehduses). EE. SaKats. Antogene Metallbearbeitung, Vol. 


27, May 15, 34, pages 165-166. Describes procedure. Ha (7b) 
Successfully Fabricate Stainless Steel for Many Purposes. W. J. Wacnowr7z. 
Steel, Vol. July 30, 1934, pages 25-27. Discusses use of welding for 
fabrication of solid stainless and staimess-clad steel equipment and describes some 
large units bui!t by author’s firm. It is essential to have welding-machine run at 
rated speed | generator cleaned periodically. Stainless-clad steel is much 
easier to weld than solid stainless sheet if proper method is used, and work 
strains do not develop as readily. MS (7b) 


Constructing the Bouquet Canyon Pipe Lines H. A. Van Norman. Civil 
Engineering, Vol. 4, June 1934, pages 306-310. A description is given of the 


methods used welding this pipe line which is 7-8 ft. in diameter, 334 miles 
long, laid ji v precipitous country, and includes an inverted siphon with a 
static head of S70 ft. JCC (7b) 
Anplicatio f Oxyacetylene Welding (Les Applications de la Soudo-Brasure). 
R. Mesur -evue de la Soudure Autogéne, Vol. 26, Apr. 1934, pages 
4-5. In spit use of low melting added metal such as “Brox Metal’ (melting 
temperature C.) welding with such metal was used with success in repair 
of city gas retort heads and other retort parts which work at temperatures within 
the range 600°-700° €. Details of repair are given and illustrated. FR (7b) 


Possibilities of Fusion Welding in Installations for Industrial Heating (Les 
Possibilités de la Soudure Autogéne dans ta Construction du Matériel et les 


Installations e Chauffage Industriel). R. Mestier. Revue de la Soudure 
Autogéne, Vol. 26, Mar. 1954, pages 2-5. Paper read at 3d Congress of 
Industrial Heating, Paris Oct. 9-14, i933. Author shows necessity of correct 
selection of welding process in each particular case. He shows that welds obtained 
have high qualities and reviews applications of welding processes in construction 
and maintenance in industrial heating installations. FR (7b) 


Fusion Welding of Non-Ferrous Metals (Zur Autogenschweissung der Nichteisen- 
metallia). Hans Metunarpr. Der Autogen Schweisser, Vol. 7, Apr. 1934, 
pages 38-43. Discussion of points which determine changes in welding technique 
when employed in the welding of the different non-ferrous metals. The melting 
points and heat conductivity of the metals determine the choice of burners and 
fas to be used in fusion welding or necessity for preheating in certain cases. The 
regulatior: of the flame and the application of fluxes to prevent gas inclusions are 
discussed. Choice of welding rods in welding of alloys and in built-up repair work. 


vo in mechanical properties of metals at different temperatures influence the 
Welding technique Dealing with reerystallisation the thermal and mechanical treat- 
ment of welds is discussed. Kz (7b) 


_ Coated Electrodes in Arc Welding. J. E. Waucn. American Machinist, 
Yo. 78, July 4, 1934, page 469. Heavily coated electrodes improve ductility, 
impact and fatigue strength and corrosion resistance of welds over those made 
with bare or lightly coated electrodes; a table. shows comparative figures. The 
mbrovement is due to the shielding of the molten metal while passing through the 
a eliminating formation of oxides and nitrides at the are temperature. It 
this Nantageous to make the individual layers or passes of the weld relatively 


(about 4%”). A further improvement of the weld can be obtained by a 
“train relief anneal at 1200° F. Ha (7b) 


ues of Lead (Das Schweissen von Blei). Liver. Zeitschrift fiir 
satist unde, Vol. 26, Apr. 1934, page 93. Gas welding of Pb is most 
ing Papa either hydrogen-air or hydrogen-oxygen mixtures are used, without apply- 
times. fo Pb hardened with Sb is sometimes used. Tables are given for welding 

of tubes of various diameters, and for welds of different design. RFM (7b) 


2 als of Design and Construction of the World’s Largest Welded Bridge. 
adasaee LEon HARDT. Welding Engineer, Vol. 19, July 1934, pages 23-25. 

description of a 1040 ft. long bridge in 13 spans, each of from 72.5 to 
. Methods of welds, manual and automatic, and the electrodes used for 
thicknesses, consumption of electrodes, are tabulated. Ha (7b) 


atom Par te Welding Devices. Rene Leonnarpt. Sheet Metal Indus- 
barrels ol. 8, Aug. 1934, pages 483-485. fiscussion of the welding of oil 
automatically He electric are and pure carbon electrodes. Hand-controlled, semi- 


86 ft. long 


fotnan rolled, and fully automatic layouts are discussed. AWM (7b) 
Way, “iding of Copper (Die Lichtbogenschweissung von Kupfer). Fr. Nev- 
(een it Verein deutscher Ingenieure, Vol. 78, June 2, 1934, 


the The difficulties of are-welding Cu owing to the great heat con- 
heated to 400° metal are pointed out, it is possible only if the material is pre- 
ply in this tne Experiments were made with high melting electrodes in order to 


welds but Se annerc more heat to the material; Cu-Ni electrodes gave satisfactory 
Wie potential expensive and cause danger of corrosion on account of the electro- 
the heat me difference with the material. The only practical way for increasing 


= to the material was found by increasing voltage of the are; 30-4¢ 
@ the grain, “300 amp. gave welds with good structure with only little coarsening 
and 


a 
E 
Py 


nO separating line was visible. Preheating was not necessary in this 
velocity was high. Ha (7b) 
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WANT BETTER WELDS 


in 18% Cr. -8% Ni. 


Better welds in 18-8 stainless steels possess 
these properties e's 


Tensile Strength . . . 85,000 to 95,000 lbs. 
per sq. in. with yield point of 30,000 to 
40,000 Ibs. per sq. in. 


Ductility ...50% to 60% elongation in two 
inches. Bending weld 180°, as shown at 
right, reveals no sign of weld failure. 





Impact Resistance... 100 to to 120 ft. lbs. (Izod). 


Density ...as measured by specific gravity, 7.86 grams 
per c. ¢. 


Corrosion Resistance ... hundreds of tests 
prove weld resistance to corrosion equal 
to the plate. Welded 18-8 plate, as shown 
at right after corrosion, reveals no greater 
deterioration of weld than of plate. 


Appearance... when ground smooth and 
polished it is practically impossible to dis- 
tinguish the weld from the 18% Cr-8% Ni 
steel it joins. No pinholes or discoloration to reveal 
the weld or mar the polished surface. 





Compare all the above values with the average proper- 
ties of 18-8 steels. 


How to Obtain... weld metal possessing all the above 
characteristics is produced by the shielded arc with 
Lincoln “Stainweld A” electrodes. Such welds can be 
made in any position—flat, horizontal, vertical and over 
head ... with “Stainweld A” electrodes. 


Free samples of “Stainweld A” with complete procedure 
for welding are available upon request addressed to 


THE LINCOLN ELECTRIC COMPANY 


Welding Research Division Cleveland, Ohio 
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OPERATE PICKLING BATHS 
EFFICIENTLY 


RODINE 
Saves Acid, Metal 


and Time 


RODINE assures perfect 
pickling ; conserves metal; 
saves acid and time. Low- 
ers pickling costs. If your 
pickle tanks run profitably 


now, make them more so 
with RODINE. 


Send for Bulletin No. 15 





American Chemical Paint Co. 
Ambler, Pa. 


General Offices and Factory 
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FINISHING (8) 
H. 8S. RAWDON, SECTION EDITOR 


Cleaning, including Sand Blasting (8b) 


Cleaning Metal Parts. Industrial Finishing, Vol. 10, Nov. 1933, pages 9-12. 
discussion of the character and source of various kinds of dirt encountered 
in metal-cleaning practice and their removal by cleaning solutions preparatory 
to finishing. Several types of continuous cleaning machines are described. JN (8b) 


Rinsing of Metal Objects in Surface Cleaning (Ueber das Splilen bei der 
Oberflachenverediung von Metaligegenstanden). H. Krause. Mitteilungen des 
Forschungsinstituts und Probieramts fiir Edelmetalle, Vol. 8, May/June 
1934, pages 24-28. The importance of using pure running water for rinsing 
metal objects is emphasized. Water in tanks very soon accumulates too much 
dirt, bath liquid, ete., and since the surface is incompletely cleaned, proper 
deposition in electroplating is not obtained. Particular care must be given to 
porous objects, as castings. Practical hints for cleaning and drying are added. 

Ha (8b) 

On the Application of Compressed Air Tools in the Foundry (Ueber die Ver- 
wendung von Pressiuft-Werkzeugen in der Giesserei). Zeitschrift fiir die gesamte 
Giessereipraxis, Vol. 55, June 10, 1934, pages 241-244. Paper discusses appli- 
cation of compressed-air tools for (1) removing casting cores (2) removal of 
casting. fins, 963 ) grinding of casting seams. Construction and operation of air 
hammers and grinding wheels for these purposes are considered at length. Various 
types of implements are described, special reference being made to those of 
Deutsche Niles-Werke, Berlin-Weissensee. GN (8b) 

Cleaning Aluminum and Tin. Platers’ Guide, Vol. 30, Aug. 1934, pages 20-21. 
Na-metasilicate is much less corrosive on Al and Sn than any other alkaline cleaner. 
Results: 

For Al: 


1% solution at 212° F. pH Wt. loss 
Caustic soda (NaOH) 13.2 0.6500 g 
Na-metasilicate 12.2 0.0005 g 
Trisodiumphosphate 11.8 0.1030 ¢g 
Soda ash 11.5 0.11 g 
For Sn: 

.24% solution at 180° F. 10.0 

Sodium sesquicarbonate 10.0 0.0084 ¢g 
Na-metasilicate 11.6 0.0004 g 
Trisodiumphosphate 11.5 0.0200 ¢ 
Soda ash 11 0.0126 g 


WHB (8b) 
Polishing & Grinding (8c) 


Grinding Oils (Schieiféle). K. Krexerer. Oberflichentechnik, Vol. 11, 
May 15, 1934, page 115. The function of a liquid used in grinding is to cool 
and lubricate, lubrication being less important than cooling. The cooling agent 
should protect the specimen and machine from rust. A ratio of oil to water in a 
grinding emulsion of 1:60 is best for rust prevention. The oil should be well 
emulsified. Ha (8c) 

Round-Grinding (Rundschleifen). G. Kaeser. Oberflichentechnik, Vol. 11, 
May 15, 1934, pages 114-115. Practical points on hardness, grain size of 
grinding material, diameter of grinding wheels, speeds, energy consumption, wages, 
snd cost as dependent on kind of work and material to be ground and polished, 
are reviewed. Ha (8c) 
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Electroplating (8d) 


Electrodeposition of Chromium from Aqueous Chromic Acid Solutions (Ueber q 
elektrolytische Abscheidung des Chroms aus wasserigen Chromsdureldsungen), F J 
Weser. Oberflichentechnik, Vol. 11, June 5, 1934 pages 123-197. rious 
investigations of the current efficiency and effect of foreign acids in (Cr plating 
baths (see G. C. Schmidt & F. J. Weber, Oberflichentechnik, Vol. 9, 1934 
page 189) were continued. The influence of temperature, current density con. 
centration of chromic acid, nature and concentration of additions was considered 
Brilliant deposits of Cr were obtained at 20° €, only with low current density if 
H2SO04 was present current efficiency was small. Higher current density produced 
dull deposits. At 40° C. the deposits were bright even with a wide range of 
current density and amount of added H2SO«. The effect of concentration of chromic 
acid is considerable; with 50 g. Cr0s/l. a yield of 16% was obtained at 49° 
C. even with 6% H2SO« at 20 amp./dm.* With 200 g. CrOs/l. the yield was only 
6% under the same conditions. A previously assumed limit for good deposits of 
1.2% H2SOs with respect to CrOs was not confirmed. Addition of phosphoric acid 
produced bright deposits within definite concentrations but current efficiency was 
very low. Addition of boric acid produced bright deposits within wide limits 
but current efficiency was lower than for addition of H2S0s. Ammonium 
sulphate gave the same results as H2SO4 with regard to appearance of deposits, cur 
rent density and amount of addition. Cr deposits produced at low temperatures are 
harder than those produced at higher temperatures, and deposits made with ammon- 
ium sulphate harder than those with H2SO4. Borie acid hardens the deposits, the 
hardness increasing with increased addition. A mixture of H2SQ4 and borie acid 
produced greater hardness than H2SO« alone; boric acid also reduced the harmful 
effect of too much H2SO4 and improved the action at too low content of 
Phosphoric acid reduced yield considerably even when present in smal! amounts; jt 
should be avoided absolutely. Details of tests are described and results reproduced 
in tables. Ha (8d) 

Production of Bright Electrolytic Deposits of Ni in Presence of Colloids (Sur 
l’Obtention de Dép6ts Electrolytiques de Nickel Brillants en Présence de Colloides), 
Marcet Battay. Comptes Rendus, Vol. 199, July 2, 1934, pages 60-62, 
Bright Ni deposits may be due to mineral or organic colloids in ca‘hodie region 
added to solution or produced during electrolysis. Additions of chloride or borie acid 
to NiSQ« solutions produce bright areas on cathode when variatic in current 
density oceur. The pH is just below that causing a visible precipitate of hy- 
droxide or a basic salt of Ni. Cathodic area probably contains th compounds 
in a colloidal state. Organic compounds also give bright deposits, e.g. smidon, 
dextrine, gum arabic, agar agar, gelatin, egg albumin and casein FHC (8d) 


Chromium Plating Literature. XXV, XXVI, XXVIII, XXVIII. L. H. Drexe. 
Platers’ Guide, Vol. 20, May 1934, pages 17-19; June 1934, pages 17, 20-31; 
July 1934, pages 20-23; Aug. 1934, pages 25-26. General references. WHB (8d) 


Electrolytic Deposition of Alloys. S. A. Pretnev & V. V. Kuznetsova, 

svetnuie Metallui, No. 5, June 1933, pages 51-56. Deposition of Nite 
alloys of high Co content from sulphate solutions containing Ni and Co in the ratlo 
of 15 to 1 was studied. Cast Ni anodes were used. The % Co in the deposited 
alloy was found to decrease with increasing pH, temperature and current density. 
Increase in the speed of rotation of the cathode resulted in higher Co concentration 
in the deposited alloy whereas agitation produced the opposite effect. Results 
indicated that Ni-Co alloys containing 30 to 50% Co can be easily deposited 
from solutions containing only the sulphates of the 2 metals. See also Metals & 
Alloys, Vol. 5, May 1934, page MA 204. BND (8d) 


Electrodeposition of Fe-Ni Alloys (Zur Frage der elektrolytischen Abscheidung 
von Fe-Ni-Legierungen). F. Marscuax, D. Strepanow & C. BELyAKOwA. 
Zeitschrift fiir Elektrochemie, Vol. 40, July 1934, pages 341-344. A study 
was made of deposits obtained under conditions of simultaneous electro deposition 
of Fe and Ni from mixture of simple salts in presence of colloids and conducting 
salts. Deposits were uniformly crystalline and adhered firmly to the base metal; thin 
deposits were elastic. Contrary to previous investigations it was found that, in elee- 
trolysis of long duration of solutions of low Ni concentration, the Ni content of 
the deposit increased; with high Ni concentration in the electrolyte, the Ni con- 
tent of the deposit decreased in time. The Fe-Ni deposits were obtained at room 
temperature from a mixture of ferro and nickel sulphate solution to which ammonium 
sulphate, nickel chloride and glue were added. The anodes were Fe and Ni plates, 
the cathode a thin Fe sheet. The results are given in graphical form with med) 
graphs of sections. 8 references. Ha ( 


Rhodium Plating. Chemical Trade Journal & Chemical Engineer, Vol. 93, 
Nov. 24, 1933, page 379. Brief report on paper by R. N. Atkinson, read at 
meeting of Electrodepositors Technical Society. Rh plating presents advantages 
of unusual hardness, high resistance to tarnish, corrosion and acids, and ayer d 
of material. See “‘Electrodeposition of Rhodium,” Metals & Alloys, vee 
June 1934, page MA 272. IN ( 


Rhodium Plating, A New Progress in England (Rhodium Pilattierung, ein neuer 
Fortschritt in England). Die Metallbérse, Vol. 24, Mar. 31, 1934, page 407. 
Advantages claimed for Rh coatings: corrosion-resistant, hard, non- tarnish 
porous, identical in color with Ag and applicable to Ag, Ni, Cu, brass — (84) 
as basis. 

Preparation of Silver Baths by Anodic Dissolution of Fine Silver (Die Nesey 
von Silberbadern durch anodische Auflésung von Feinsilber). K. WwW. bee i nile. 
Mitteilungen des Forschungsinstituts und Probieramts fiir E — tor 
Vol. 8, May/June 1934, pages 15-20. A simple method to prepare stating 28 
silver plating is described. Instead of dissolving fine Ag in HNOs, precip 
AgCl and dissolving in aqueous KCN solution, cast anodes of fine Ag anil care # 
in the CN bath. Cu or Ag strips surrounded by a porous porcelain ce ra 
cathode; by weighing the anode before and after a certain time, the Ag con a 
the bath ean be determined and adjusted accordingly. This method oe ae t he 
little attention; as the current efficiency is about 70% the amperes . y "i 
observed because 1 amp.-hr. dissolves about 3 g. Ag and this determ: = 
the time after which the required amount of Ag exists in the bath. vey vall. 
can be used provided they are not spaced too close together or = cyanide 
Heating of the bath above 40° C. must be avoided as otherwise t Ha (8d) 
decomposes easily. 


: hinery, 

The Application of the Fescol Process to Hydraulic Machinery. Mac Jectro- 
London, Vol. 44, May 17, 1934, pages 184-185. fescolizing is a ae one 8 
chemical) process, hence no distortion occurs and the base metal rem, Ca, Cl 
fected during the operation. Materials deposited by the process are: Ni, Pe 
Pb. Field of application of the different deposited metals is touched ed to hy- 
cussion of examples to illustrate the advantages of Fescolizing when 7 up wor 
draulie machinery. Procedure adopted to Fescolize new rams and buil me (8d) 
rams is described. 


. ¥ “ef. 

The Electro-deposition of Tin. Chemical Trade Journal & Chemical Enonee, 

Vol. 91, Oct. 28, 1932, page 397. Preparation and use of an acid ¢ IN (30) 
tin plating, with sulphoeresylic acid as a base, are discussed. 


. . ~ * My - 
Cadmium-Plating Technology. Chemical Trade Journal & Chemical Enginet 
Vol. 92, Apr. 7, 1933, pages 279-280. Several advantages are caine ate 
plating over Zn, Ni, and Cu as a protective coating for iron and =, in thick- 
operation requires close chemical control; even then, deposits IN (8d) 
ness. A minimum of 400 mgms. Cd/sq. dm. is recommended. r 
Nickel Sulphate and Chloride. Quality Requirements for Plating Use. Chemie 
Trade Journal & Chemical Engineer, Vol. 91, Sept. 2, 1932, jess. tha 
sie pas Me ea ot ant ge ab, al 
0.02 e only 5 races : 
dy be free from dirt, excess moisture and small amounts of alkali. JN ( 
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Metallic Coatings other than Electroplating (8e) 


dot-dip Aluminum Coatings on tron (Im Schmelzfluss hergestellte Aluminium- 
Gberziige auf Eisen). H. ROuRIG. Zeitschrift fiir Metallkunde, Vol. 26, 
1934, pages 87-90. Hot-dip Al coatings on Fe and steel are characterized 
am layers: unchanged Fe, Fe-Al solid solutions, FeAls, a surface layer of Al 
with FeAls interspesed. The ductility of such coatings increases with decreasing 
thickness of the brittle FeAls layers. Fe must first be pickled to remove oxide 


layers which interfere with the diffusion of Al in Fe. Molten salts are best 
for this purpose; a list of these is given. The thickness of the FeAls layer 
jnereases more rapidly with increasing bath temperature than with increasing 
immersion period. Cementite and _ graphite interfere somewhat; cementite 1s 
thrust ahead of the alloy layer, but graphite remains in place, the Al diffusing 
around it into the Fe matrix. These coatings have good resistance to sea-water 


corrosion and to high temperature oxidation. The tensile strength of heat- 
treated wire is reduced as expected from the temperature of dipping (720°-820°C). 
The best coatings are produced at low dipping temperatures and short {mmersions. 
Data are given on bending and torsional strength of hot-dipped wires. The 
sédition of Si to the Al decreases the thickness of the FeAls layer. Electro- 
iytie coatings of Al on Fe are of little use for high temperature service be- 
of blistering. The microstructure of Al hot-dipped cdatings and their 
appearance after testing are shown in illustrations. RFM (8e) 
The Preparation and Decoration of Aluminium and Its Alloys by Anodic 
Treatment. S. Wernick. Industrial Chemist, Vol. 10, May 1934, pages 
179-183; Jue 1934, pages 231-233; July 1934, pages 265-267. A general 
suey of the field with review of early literature. 6 references. The Bengough- 
Stewart ‘chromic acid) process and the sulphuric acid process are described. A 
unique method for removal and study of the wide film by treating with mercuric 


de and mercury is given. In the second installment the properties of the 
oy discussed and ip the third, the practical aspects of the process and details 
of operation. RAW (8e) 


luminum Pigments and Lacquers (Aluminum farger och-lacker). Ertk Hatt: 
omg Teknisk Tidskrift Vol. 64, July 21, 1934, pages 297-298. Gives the 
process of preparing aluminum for pigments and discusses uses, such as prevention 


ot drying out of wood, reduction of evaporation losses in gasoline tanks, protection 
af metals against sulphurous fumes and other chemical attack including et 
e 


juminum-Silicon Alloy as Heat and Rust Protective Coating of Cast tron 
By Stee! (Eine Aluminium-Silizium Legierung als Warme-und Rostschutzan- 
strich fir Gus:cisen und Stahiguss) Zeitschrift fiir die gesamte Giessereiprasts, 
Vol. 55, May 13, 1934, page 208. For Fe and steel castings that are subjected 
to temperatur:s above 150° C. a new paint coating is described distinguished by 
igh stability at high temperatures, This coating is an Al-Si alloy developed 
from the 87° Al, 13% Si alloy in that it contains 50% of this alloy and 50% 
Si. Manufac ring method and application are outlined. Coating is marketed 
wider trade p.me ‘‘Sigal.’’ GN (8e) 
Metallizing Process. Industrial Finishing, Vol. 9, June 1933, pages 30, 33. 
me‘ailizing unit and process for spraying molten metal on any solid 

hase. Metal vire is fed automatically into a gas flame and melted into arops 
which are atomized to a fine spray by an air blast and driven onto the base 
material at a srced of 30,006 ft./min. to form a firm, even metal coating. JN (Se) 


The Metals-Coatiny Process. RicHarp L. Binpea. Weiding Engineer, 
Vol. 19, June i934, pages 17-21. Manifold uses of metal-spraying, for repairing 
surface defects, reconditioning stamp dies, covering glass with metals tor use mW 
decttical condensers, covering chemical apparatus with lead, spraying fittings wita 
in, ete., are deseriped; a table of detailed costs of typical salvaging jobs and 
savings made thereby is included. Ha (8e) 


Non-Metallic Coatings (8f) 


Aluminum Bronze Powder and Its Importance as Coating for Surface Protection 
(Aluminium bronze-Pulver und seine anstrichtechnische Bedeutung fiir den Ober- 
tz). Fr. Kotxe. Oberflichentechnik, Vol. 11, May 15, 1934, 

pages 113-114. A coat of Al-bronze powder is employed for (1) decoration (2) 
protection against corrosion, (3) heat-resisting coating materials, (4) reflectors. 
ve coatings are produced by simple brushing or by dusting the powder or 

t “tacky” layer of resin or paint, followed by polishing. Protection against cor- 
tision is due to the overlapping of the leaf-like particles of the powder when 
put on a surface; the coating must contain at least 15 to 20% of Al powder, 
ateording to the fineness of powder and character of binding liquid. Al paints 
stand temperatures up to 300°-400° C., sometimes up to 650° C., but the 
Must be absolutely free from any traces of the fat such as is used in its 
Preparation. The surfaces to be coated must be free of rust but no special 
Primary coat need be employed. Al coating is used as reflector where heat effects 
ae to be avoided, e.g., airplanes, search lights, etc. Al paints are now frequently 
Wed fot the interior of breweries, chemical apparatus, ships, exposition halls, 
, decorative arts, and for the exterior of airplanes, tanks, cables. Ha (8f) 


Painting Metal Products. Part |. L. E. Frost. Industrial Finishing, Vol. 
10, Nov. 1933, pages 19-20; Part II, Dec. 1933, pages 16, 18-20. Rust spots 
my be removed by sand blasting, wire brushing, etc.; grease and dirt by petroleum 

carbon tetrachloride, lacquer thinner, toluene, and cleaning compounds 
dissolved in water. Paints in storage must be protected from the air. Paints in 
Wt must be well stirred, strained, if necessary, and properly thinned. Spraying 
Methods for paint and the handling of lacquers are discussed in detail. JN (8f) 


Bake Finishing Ovens and Auxiliary Equipment. Industrial Finishing, Vol. 9, 
1933, pages 9-10,12. A discussion of finishing operations involving drying 
a biigh temperatures, with a description of a typical automobile factory installation 
ovens, tanks, conveyors, blowers, air-conditioning and filtering equipment, 
Wemperature control, ete. IN <8f) 
pind Aluminium. Chemical Trade Journal & Chemical Engineer, Vol. 94, 
tay 1.1934, page 124. ‘The surface of Al and Al alloys may be’ dyed any 
by the new Gower-Alumilite process. The surface of the specimen, acting as 

in a HaS04 bath, is first covered with a film of AlsQs. Then this is dyed 
bath containing organic or inorganic coloring matter and the effect made 
con and durable by immersions in a “‘sealing bath,”’ details of Se 


went for Metalwork. Chemical Trade Journal & Chemical Engineer, 
“the 
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a 
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@ “a7 )o. 17, 1933, pages 358-359. Resume of papers read at a symposium 
Clap funetions of paint as a metal preservative” held jointly by the Oil and 
Chemistry 8’ Assoc. and the Chemical Engineering Group at the Institute of 

» Nov. 9, 1933. IN (8f) 


Ve. 39 (Zur Frage des Schiffshewuchses). M. Racc. Farbenzeitung, 
» Dec. 23, 1933, pages 1757-1758. Controversy with W. Neu on the 
fee of protective paint coatings to seawater corrosion and maritime organ- 

Matitime also “On the Influence of Dyeing of Antifoulings on the Growth of 

Organisms,” Metals & Alloys, Vol. 4, Aug. 1933, page MA 271. 


EF (38f) 
aaentlng Small Articles with Whirling Machine. Leow J. Barrett. IJn- 
Mees for sing, Vol. 9, Mar. 1933, pages 11-12. A description of the 
Carel by Coating batches of small metallic articles with a thin, even film of 

the use of the author’s whirling or centrifugal machine. IN (8f) 





to 
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Specitications for a System vf Bituminous Pipe Line Protection. Uxraic B. Bray 

Frepertck §. Scott. Gas Age-Record, Vol. 74, July 14, 1934. pages 
33-37, 44-45. The Union Oil Co. of Calif., has developed the following 
system of pipe protection, for which they have reported excellent re- 
sults. (1) The pipe is thoroughly ‘cleaned by wire brushing and washing with 
kerosene in the case of new or used pipe in good condition, or by sand-blasting in 
the case of rusted used pipe. (2) Priming solution is brushed or sprayed on 
immediately after cleaning and allowed to dry thoroughly. (2) A hot sling coat 
of sealing asphalt is applied at a temperature of 375° F. (4) After allowing the 
sealing coat to cool for a few minutes or longer, the first coat of enamel is put 
on by sling application at a temperature of 425° F. (5) Immediately following 
the application of enamel, butt-jointed spiral wrapper is put on with sufficient 
tension to eliminate air pockets and squeeze out small amounts of enamel between 
the joints. (6) A flood coat of enamel is then applied over the wrapper. (7) For 
clay type or adobe soils, in most cases, a second layer of wrapper followed by 
enamel is applied. VVK (8f) 


New Lacquers for Enameled Wire. H. Courrney Bryson. The Industrial 
Chemist, Vol. 10, Apr. 1934, pages 145-146. 15 references. The processes of 
drawing the wire, applying the lacquer, drying and winding are described. Methods 
of maintaining proper viscosity, tackiness and homogeneity are given. Some ex- 
periments on the use of ethyl and benzyl cellulose are given. RAW (8f) 


Enameling Iron, Its Behavior in Enameling. Kart Kaurz. Metals & Alloys, 
Vol. 5, Aug. 1934, pages 167-169. Enameling iron is 99.85% Fe carefully 
‘wocessed to meet customers’ individual requirements as to physical properties. flat- 
ness, surface, and size of sheet. Surface textures and finish vary but rough cold- 
wlled finish made by using etched rolls, is most in demand. Routine control tests 
are made on grain size, Roekwell hardness ductility, (Olsen cupping test) and 
occasionally tensile strength. The properties vary within rather wide limits 
according to the user’s requirements. Application and firing of enamel cost are 
described together with a discussion of the effect of firing on properties of iron. 
Theories for the adherence of enamel to iron are discussed, mechanical gripping 
action of irregularities on surface in enamel, adherence due to solution of oxide 
layer on iron in enamel, reduction of iron oxide to a ferrite which in form of 
dendrites ‘‘spike’’ the enamel on, and electrolytic theory whereby Fe replaced Cu 
im silicates of enamel and Co precipitated in dendrites. WLC (38f) 


Automohile Refinishing. H. R. Stewart. Industrial Finishing, Vol. 9, 
Mar. 1933, pages 14, 16, 18 and 19. Discusses cheaper methods of refinishing 
automobile bodies without too great reduction in quality and cites the precau- 
tions and conditions to be observed in these methods. IN (8f) 


Finishing and Decorating Fire Fighting Apparatus. Franx A. Smitu & Louis 
. Kaser. Industrial Finishing, Vol. 9, May 1933, pages 7-9. Brief descrip- 
tion of assembling, testing, inspecting, cleaning and paim shop finishing of modern 
motor driven fire trucks. JN (8f) 


Black Finish on Metal Chemically. C. F. Scrisner. Industrial Finishing, 
Vol. 9, Feb. 1933, pages 15-17. The chemical production of various black fmshes 
on Cu, brass, bronze, Fe, steel, etc., is described. Durable black finishes may be 
produced by electrolysis in an alkaline arsenic bath, by combustion of a layer of 
oils, by chemical oxidation of the surface, and by the electro deposition and sub- 
sequent oxidation of a film of Cu or Cu and Ag. JN (8f) 


Aluminum Paints Are Decorative. W. S. McArpre. Industrial Finishing, 
Vol. 9, July 1933, pages 27-28. Discusses use of Al paint for protection and 
decoratior of industrial products such as mill work lumber and heavy shop and 
field machinery. JN (8f) 


Coloring of Metals and Chemical Coatings (Ueber das Farben der Metalle und 
die chemischen Ueberziige). H. Krause. Die Metallbérse, Vol. 24, Mar. 7, 
1934, pages 290-291. Lecture before the Arbeitsgemeinschaft Deutscher Betriebs- 
ingenieure, Schwabisch-Gmiind, Nov. 1933. A firmly adhering oxide layer on Fe 
is produced by alternating oxidation and reduction of 900°C. (650°C. lowest 
temperature). Gradual transitions in this cycle are rather essential. (1) Alternating 
cathodic and anodic treatment in NaOH or (2) treatment in Na nitrite produce 
the same effect. (3) Nitrates containing oxidizing agents such as permanganate, 
Na superoxide, ete., are also employed. The principal drawback of these treatments 
is due te the high temperatures involved which naturally change the physica! prop- 
erties. Immersion in hot concentrated Na lye containing an oxidizer produces a 
brown color on Fe objects. Swiss ‘‘black oxidation” is secured on Fe by covering 
the surface with a rust-promoting solution. followed by heating in a steam bath 
and finally coating with a film of paraffin or acid-free oil. Blue surface films 
are produced by Na-thiosulphate and Pb acetate. If a brilliant blue is desired 
this treatment is preceded by Ni plating. Black oxide films on Cu are produced 
by dipping into a solution of Cu and Ag nitrate and subsequently exposing the 
specimens at elevated temperature. H2Q2 varies the shades of the surface film 
color. For coloring Mg, perchromates and permanganates are used. EF (8f) 


Painting Galvanized Iron and Sheet Zinc. E. Perry. Industrial Finishing, 
Vel. 9, Jan. 1933, pages 11-12. Describes use of Cu salts for treating galvanized 
Fe, gives formulas for cleaning and etching metallic sheet Zn, and describes 
primers containing Portland cement for coating galvanized Fe linings used in 
refrigerators. IN (8f) 
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This air-conditioned “‘building within 
a building’’ houses the complete Am- 
sco X-Ray Laboratory, including a 
lead-lined radiograpnic room (see in- 
set,) generating equipment, darkroom, 
viewing room and office. 








INSTALLS 
G3) X-RAY 
LABORATORY 


@ Designed originally as a special instal- 
lation particularly suited to the needs of 
the American Manganese Steel Company 
of Chicago Heights, Illinois, the x-ray 
equipment shown above seems destined 
to become more or less standardized for the 
application of the x-ray in modern foun- 
dry practice. This is not our opinion alone, 
but the comment of dozens of metallur- 
gists and practical foundrymen who have 
seen this unit in operation and studied the 
results of its first few months of use. So 
powerful is this apparatus that excellent 
diagnostic radiographs are routinely made 
through five inches of cast steel; yet it is 
flexible enough to maneuver around the 
most complicated casting. 

Have you problems in your foundry, 
mill or factory that the x-ray could solve? 
Are you losing orders that might other- 
wise be yours if you could guarantee x-ray 
inspection ? Our booklet “Industrial Ap- 
plication of the X-Ray”’ may point the way 

to increased business and profits 
—it’s yours for the asking. 
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TESTING (9) 


Centralized Steel Research. Industrial Chemist, Vol. 10, July 1934, page 268 
A note briefly describing the new central research laboratories of the United Steel 


Companies, Ltd., Sheffield, England. RAW (9) 


Inspection & Defects, including X-Ray 
Inspection (9a) 
C. S. BARRETT, SECTION EDITOR 


Metallurgical Post-Mortem Examinations. G. E. Howarrn. 
Institution of Production Engineers, Vol. 13, Mar., 1934, pages 149-159 
Includes discussion. The examination of tractured parts by the methods of chemical 
analysis, physical tests, macro- and micro-examination is briefly deseribed and 
some common causes of failure of steel discussed. ‘‘Burnt’’ steel and fatigue 
fractures receive special consideration. JCC (9a) 

Some Notes on Defects and Fractures. Wuitt1am Bennett. 
Society of Naval Architects & Marine Engineers, Vol. 41, 1933 pages 
66-86. The nature of defects occurring in ingot and rolled material, f j 
ductile and brittle materials and the difference in their appearance which ean gene 
as indication for type of stress and material, and fatigue phenomena are discussed 
with special application to problems in ship yards and engine shops, Many 


Journal of the 


illustrations show the different type of fractures and defects; ir connection 
with the constitution of metals and the method of calculating stre in molecules 
and crystals is briefly explained; test methods are described. Sex 0 Metals: & 


Alloys, Vol. 5, Sept. 1934, page MA 450 Ha (9a) 
Defects in Railroad Rails. C. W. Gennet, Jr. Civil Engi) 


as 929 7 > : ring, Vol, 4, 
May 1934, page 233-237. Problems raised by the occurrence of iden defeets in 
railway rails are discussed, and a description given of the Sperry detector ear which 


detects and records defects through the distortion of a magnetic field produced 


in the rails. Vertical and horizontal split heads comprise 50% total failures, 
are usually found in rails rolled from the top of an ingot, ate probably 
caused by segregation and unsoundness. Transverse fissures pres¢ a far greater, 
so far unsolved, problem. Impacts from heavy traffic, or stresses caused by 
thermal changes in manufacture are two explanations of their oceurtevce. JCC (9a) 


Flakes in Forgings, Summary of Recent Discussions. H. H. Asiivown, Metal 
Progress, Vol. 26, Aug. 1934, pages 26-29. Summarizes rece discussions ip 


Metal Progress, Vol. 24, Nov. 1933, pages 13-17, 62; Vol. 25, Feb. 1934, 
pages 38-39; Vol. 25, Mar. 1934, pages 163, 171; Vol. 25, y 1934, pages 
36-40; see Metals & Alloys, Vol. 5, Aug. 1934, page MA 408 WLE (9a) 

improvements in the Schlieren Method of Photography. H. C. H. Towwenp. 
Journal of Scientific Instruments, Vol. 11, June 1934, pages 184-18% A 


simple arrangement of light source for use in the Schlieren Method of photography 
which is of special use when a dark background is required. The image, instead 
of being shaded on one side and bright on the other, is bright on both sides. The 
Schlieren method is sometimes found useful in the study of metallic surfaces. 
RAW ($a) 

Experiences in Micrographic Examination of Coal Specimens With Infra-Red Rays 
(Ertahrungen bei Mikroaufnahmen von Kohlendiinnschliffen mit ultraroten Strahlen). 
Fritz-ErpDMANN KLINGNER. Montanistische Rundschau, Vol. XXVI, duly 
16, 1934, pages 1-4. Discusses this new method for studying the structure of 
coal. Conclusion regarding the formation temperature of the coal may be draws 
from the appearance and the structure of the rosin which is easily brought out in 
photographing with infra-red rays. BHS (9a) 


X-Ray Exposure Charts for Steel. Herperr R. Isennurcer. American 
Society for Metals Preprint No. 22, 1934, 5 pages. Charts are shown for the 
rapid determination of proper exposure time based upon the actual density of 
materials and greatest thickness to be penetrated. WIL (9a) 


Testing Materials With X-Rays (Materialprévning med Rintgenstraaler). V. 
Furunemm. Teknisk Ukeblad, Vol. 81, July 26, 1934, pages 365-368. Gives 
the construction and operation of vacuum tubes. Describes a portable apparatus 
operating at a maximum of 200,000 volts. The apparatus is equipped with 8.5 mh. 
long Siemens & Halske high-tension cable insuring a high degree of safety, the 
transformer, which is the heaviest part of the equipment, is divided into We 
parts, each weighing about 70 kg. Very compact arrangement of the os 
makes it possible to. bring the apparatus through small openiigs, 4% for 
stance the manhole of a boiler. It may be used for examining steel sheets Up 
to 80 mm. thick. A general discussion of procedure and manipulation in @ to) 
ing castings and welds is included. BHS 


Radiographic Methods for Testing Welds. Journal of Commerce (Shipbuilding 
& Engineering Edition) July 12, 1934, page 1. A discussion of Rw 
methods of testing welds indicates that unsatisfactory results may be . 
due to irregularities in the thickness of the weld metal rendering accurate diagnosis 
of photographs difficult, and to the fact that certain types of defects 7 
cult to deteet. The commercial aspect of radiographic methods is also ¢0 be 
and compared with practical workshop methods, which are considered 9.) 
satisfactory for general industrial purposes. | 


Present Status of Inspecting Important Metallic Materials with wo 
(Uber dem heutigen Stand der Untersuchung wichtiger metallischer Werkstoffe i 
Rontgenstrahien). Fritz Bennicson. Die Metallbérse, Vol. 24, oe 
1934, pages 341-343; Mar. 24, 1934, pages 373-374, The latest radiol _ 
equipment on the German market and the scope of utilization are di nsitying 
illustrated. The use of X-ray films coated on both sides and of inte A 
sereens are emphasized. The latter cut down exposure times by 20-30 —_ 
special ‘“‘Rubra foil combination’ again doubles these short rogrkS al 
yet gives an improved sharpness of the image. In Fe samples up to 12- af 
thickness, inhomogeneities can be detected by X-rays down 1% § mm. 
total thickness of the work. The same holds for Cu but only up to be ree: 
while with Al, defects of 5% of the total thickness of the object Oh 
ognized up to 70 mm. max. The sensitivity drops with increasing EF (9) 
of the work and with increasing tube voltages. 


Advantages of Radiographic Inspection to Foundrymen. Hersert . = 
BURGER. Transactions American Foundrymen’s Association, rs for the 
1934, pages 502-514. Discussion together with exposure and cost = betweet 
examination of steel castings give a comparison of the relative econom es practice 
X-ray equipment and radium. X-ray exposure technique and peor ferrous 
are discussed. Radiographic inspection should be a worthwhile tool () 
and non-ferrous foundry work as well as a sales factor. 


Physical & Mechanical Testing (9b) 
W. A. TUCKER, SECTION EDITOR 


A Method of Micro-mechanical Study of the Development of Stra! 
when Statically Stressed. E. Suumovski1, K. Kiimov & 4. 
Vol. 4, Feb.-Mar., 1934, pages 48-60. Specimens of steel ; 
5 mm wide were polished, micrographically examined, and Frac 
polished and re-examined. The deformation of grains, and the 
bands and of cracks were studied. 
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Drawn for Wilson Mechanical Instrument Co., Inc., 733 E. 143rd St., New York, by Raymond Lufkin 
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The Supremacy of 


AMSLER 
Testing Machines= 


Universally Acknowledged 


Only the best 


imitated. 


testing machines are 


Amsler ‘has never imitated anybody else’s 
designs and constructions of testing ma- 


chines. 


Amsler has created original, superior, types 
of machines for tension and compression, 
for torsion, for impact, hardness, fatigue, 
ductility, and many other tests of metals 


and metal products. 


Dr. Amsler’s original designs and the de- 
tails of construction of his testing machines 
are well recognized by testing engineers 


and metallurgists the world over. 


There are testing machines which “look 
like’ Amsler machines. In such cases, the 
features which are essential to produce the 
high degree of satisfaction which the 
users of the original Amsler machines en- 


joy, are absent. 


The leadership of Amsler in the testing 
machine field is now more firmly estab- 


lished than ever. 


Whenever you purchase testing machines 


buy from the leaders, the originators. 


‘ 


HERMAN A. HOLZ 


Complete Line of Metal Testing Machines of 
High Quality 


167 East 33rd Street New York, N. Y. 
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The Brinell Hardness of Bearing Metals (Die Brinellharte von Lagermetalien) 
A. VAru. Zeitschrift fiir Metalikunde, Vol. 26, Apr. 1934, pages 83.98 
The relationships betwee. Brinell impression diameter, time of loading, , 
value of load were studied for three high-tin and four high-lead bearing meta) 
compositions. These are given in tables and graphs. The Brinell hardness number 
is greatly dependent upon time of loading and the amount of load; short } 


time; give greater hardness values than long. The hardness value increases with 
ii ¢. easing load to a maximum value and then decreases. It is suggested that 
tis maximum hardness should be used in testing. The loading of the ball shouig 
te ¢ osen so that the diameter of the impression is from 1/4 to 2/3 of the 

diss. ecer. RFM (9b) 


‘.@ Pressure-draw Diagram as a Characterization of the Deep-drawing p 
Now cxperiments with the Erichsen Sheet Tester (Das Druck-Ziehweg-Schaubilg ais 


c cickteristisches Kennzeichen des Tiefzieh-Vorganges. Neue Versuche mit dem 
Biec!i, riifgerat rach Erichsen). A. H.-F. Gotpertrz. Zeitschrift fiir Metall. 
Aus, Vol, 26, Mar. 1934, pages 40255. Diagrams of plunger pressure yersus 
p.u..cer displacement (a deep-drawing stress-strain diagram) are given for disks 
of strip steel, 63:27 brass, 83.5:16.5 Ag-Cu alloy, electrolytic Cu strip, gp 
sheet, and Al sheet; the effect of variations in disk diameter and thickness, and 
in ancular clearance, plunger diameter and hold-down pressure was studied, Tt is 


show. that the form of curve is the same for all materials, rising first to g 
pronounced maximum, then decreasing and finally rising to a less marked maximum 
just before fracture. For each material there is an especially favorable annular 
clearance between plunger and die; with greater or lesser clearances the maximum 


plunger pressure becomes greater thus leading to early fracture, ugh at the 
proper clearance no difficulty in deep drawing is encountered; this is more clearly 
evicent in materials of high strength properties, like steel, than in those of low 
lite Al A deep drawing material may thus be classified according to the high- 
e.. y.unger pressure (corresponding to maximum load in a tens stress-strain 
d.u:inm), the maximum plunger displacement (corresponding to tens elongation) 
t'« ‘otal expended work—the integrated area of the diagram, or the expended 
wulk per mm. of draw. These data are shown on a series of « ams and jp 
a table. RFM (9b) 

The Status of the Impact Test (Etat actuel de l’essai de fragilite des metaux). 
P. Deyean & S. Gerszonowicz. Dunod, 92 Rue Bonaparte, aris, France, 
1934. Paper, 6% x10 inches, 103 pages. Price 20 Fr. 

A correlated abstract, covering 47 references, chiefly French an’ German, dis- 
cussing the variables that may affect the notched bar impact t: While the 


title iefers to metals in general, practically ali the examples relat steel, The 


effects of temperature, size of specimen, grain size, etc., are brow out, chiefly 
in relation to Charpy bars. There is little new information in | resumé and 
it is written from the testing materials point of view rather than t!e metallurgical 
one, though considerable metallurgica) information is inciuded. reference js 


made to any articles in the Proceedings of the American Soci: for Testing 
Materials. The writers make a plea for standardization, themselves preferring the 
Charpy bar 10x10 mm.x55 mm. long, 40 mm. between supports, with a 5 mm, 
deep keyhole notch using a drilled hole 2 mm. diam. The pamphiet has a sum- 
mary in Esperanto. Although the literature is by no means completely covered, 
the summary is a useful one. H. W. Gillett (9b)—B— 


Relation of Hardness of Non-ferrous Metals to Strength and Workability. 
J. R. Townsenp. Metal Progress, Vol. 26, Aug. 1934, pages 35-40. 
Prope es the use of the load required to produce unit penetration, measured under 
load, of a unit penetrator as the criterion of hardness. Such hardness numbers will 
include both the elastic and plastic deformation and they bear a uniform relation 
to teasile strength of non-ferrous materials studied, 18 in number. WLC (9b) 


Varicus Tests for Cast iron. R. S. MacPuHerran. Part of Symposium, Tests 
and Specifications for Cast Iron. Transactions, American Foundrymen's 
Assoc.ation, Vol. 5, Apr. 1934, pages 562-564. Brief discussions are given of 
various tests for cast iron. The transverse test, tensile test, hardness test, impact 
test, chill test, fatigue test and compression test are mentioned. CEJ (9b) 


Factors of Mechanism of Testing. Jas. T. MacKenzie. Part of Symposium, 
Tests and Specifications for Cast Iron. Transactions, American Foundrymen's 
Assoc tation, Vol. 5, Apr. 1934, pages 569-572. Points of special importance 
in securing accurate data are discussed briefly. Transverse test should be made 
slowly to insure accuracy. Reliable measurement of deflection difficult. Proper 
alignment necessary in tensile test. Hardness best determined by the Brinell test, 
using a ball of 10 mm, diameter with a load of 3000 kg. CEJ (9b) 


Factors in the Production of Test Bars. Jas. T. MacKenzie. Part of 
Symposium, Tests and Specifications for Cast Iron. Transactions, American 
Fcundrymen’s Association, Vol. 5, Apt. 1934, pages 573-574. Requirements 
of good molding and pouring practice for test bars are as essential as for any 
other casting of similar shape and section. The proper selection of material 
suring good condition of surface with clean metal and a suitable pouting tempers 
ture are important. CEJ (9b) 


The Meaning of the Transverse Test of Cast Iron to the Designing Engineer, 
Jas. T. MacKenzie. Transactions, American Foundrymen s Association, 
Vol. 5, June 1934, pages 35-55. Simplicity of conversion of transverse 
results to unit values applicable to design has never been taught the ra 
or engineer in America although some progress has been made in Cnt 
England. As an estimate of surface conditions, the transverse test is better — 
the tensile test because it retains the relatively stronger outer fibers of 
bar. Accurate plotting of the load-deflection curve is necessary. Since the a 
curves for cast iron are continuous curves no parts of which are straits rem 
Young’s modulus of elasticity must be an empirical figure. When calculat 
the actual deflection at stresses comparable to those contemplated in the 
the resultant modulus may be used confidently for calculating the bend which 
member. Moduli of rupture are calculated from the well known formulas en 
when applied to standard A.S.T.M. test bars become extremely simple. 
tion is given to enable designing engineer to calculate the strength o edule of 
any shaped member from the modulus of rupture of a round bar. of sttest 
elasticity, as determined by the transverse test, in the useful range : 
is close to the same figure obtained from tension or compression ben 
and shane of the bending curves are related directly to the damping 
permanent set or plastic deformation, and machineability through the in 
of Young’s modulus of elasticity. Toughness may be estimated oy 
resilience which is the area under the stress-strain curve divided © 
of the specimen. The transverse test gives a better indication of = 
stiffness of large sections because bars of dimensions similar to t 
be tested. In the tensile test only the core of the section is of 
section generally shows especially in the softer machinery eutside 
approximately 60 to 70 per cent of the strength of the 
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, - , Air (Versuche 
Experiments with Impact Testing Apparatus for Compressed mLoBAce 
Priifgeriten flr Druckluft-Schlagwerkzeuge). H. Pxessex & E. Se im: 
Gliickauf, Vol. 70, June 2, 1934, pages 497-504. The pies ag oan Me 
testing apparatus operated by compressed air do not give ction 
compared directly. An instrument with a spring for es. impact mn ies 
developed which is recommended both for menmaremets ad epee for tests 
ing compressed air instruments. It is described in de useful is (@ 
mining, for metallurgical and non-metallic specimens. 
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A Mechanical Testing Machine. R. C. Gare. Journal of Scientific Jnstru- 
s Vol. 11, July 1934, pages 209-214. A mechanical testing machine is 
hed which is suitable for testing metals or other solid materials by tension, 
compression, indentation, bending, etc. The test pieces are held in readily inter- 

geable shackles and grips attached to movable members of the machine. 
Stress is applied to the test piece by the rotation of a capstan-headed screw, and 
is balanced and measured by the compression of a stiff helical spring. RAW (9b) 
Appraisal of Materials by their Damping Properties (Die Qualifikation der 
Werkstoffe mit Hilfe der Werkstoffdampfung). O. Forrt. Mitteilungen des 
Wohler-I nstituts, Braunschweig, in No. 18, 1934, separately paged, 8 pages. 


Fopp! complains that his arguments in favor of making crankshafts for internal 
combustion « vines from materials with high damping power, have not received 
the attention they deserve. (The Ford crankshaft should please him.) He states 


that the damping of a material depends ‘upon the plastic constituent of defor- 
mation, Purely elastic materials are free from damping, and local stresses cannot 
he readily relieved by local flow. Notches and other stress raisers are therefore 
more harmful in materials of low damping and high elasticity than in those of 

site properties. Large elongation in static test is not helpful, it is the 
plasticity far below the breaking stress that counts. Thus the degree of damping 
that obtains below the endurance limit is the important factor in fatigue. The 
mass which is affected by a local stress-peak is a fundamental property of a 
material. In a single crystal the effect of a notch depends on how the notch 
is oriented with regard to the crystal lattice. Crystal size has an effect on notch- 
tenderness. If the mass disturbed by the notch is large compared to the erystal 
size, the damping curve will evaluate notch-tenderness. HWG (9b) 
Symposium, Tests and Specifications for Cast Iron. American Founpry- 
wen’s Association. Transactions American Foundrymen’s Association, 
Vol. 5, April, 1934, pages 558-591. Symposium consists of eight articles dis- 


ewsing tests and specifications for cast iron. CEJ (9b) 
Relationship of A. S. T. M. and A. F. A. in the Development of Tests and 
Specifications. Hi. Bornstein. Part of Symposium, Tests and Specifications 
for Cast Iro Transactions, American Foundrymen’s Association, Vol. 5, 
April 1934, res 558-559. A. F. A. has encouraged research in respect to 
manufacture : the A. S. T. M. has devoted itself to testing and specifications 
of east iron A. S. T. M. committee A-3 on Cast Iron. Close codperation on 


problems has prevented duplication of effort and yielded mutual benefit. CEJ (9b) 
Significance of Testing Cast Iron and Limitations of Testing. H. BornstTetn. 


Part of Symposium, Tests and Specifications for Cast Iron. Transactions 
American Foundrymen’s Association, Vol. 5, Apr. 1934, pages 560-561. 
Type of test ild be selected to show value of casting for its particular service. 
Chemical ana! valuable for control while physical tests are more valuable to 
the consumer. st test is a service test as physical test results because of limita- 
tions ate only indicative at the best. CEJ (9b) 
A. S. T. M. Specification A48-32T. Joun W. Botton. Part of Sympo- 
sium, Tests an! Specifications for Cast Iron. Transactions, American Foundry- 
men's Assoc.-tion, Vol. 5, Apr. 1934, pages 586-591. Factors which have 


influenced the «volution of the specification are reviewed. The present specifica- 
tion is an attempt on the part of producers and consumers on A. S. T. M. 
Committee A on Cast Iron to evolve a sound and equitable specification. 
Cast irons are classified bv tensile strengths in bars which approximate casting 


sections, (hen ical analysis left to the foundryman who supplies material . to 
meet phyical re uirements. CEJ (9b) 
Wear Tests and Value of Hardness Testing for Control of Product. A. 1. 
BoEGEHOLD. rt of Symposium, Tests and Specifications for Cast Iron. 


Transactions imerican Foundrymen’s Association, Vol. 5, Apr. 1934, 
pages 575-586. Various types of wear tests which have been conducted by 
investigators in the past are described. Methods are classified into service tests, 
accelerated service tests, laboratory tests simulating service conditions and ar- 
bitrary laboratory tests. General conclusions indicate that increased hardness 
of a hard consti'uent in iron results in decreased wear. Hardness test is a sat- 
isfactory method for control and inspection of cast iron articles. 28 references. 
CEJ (9b) 

Thread Tolerances and Strength of Bolted Joints (Gewindetoleranzen und Fes- 
von Schraubenverbindungen) G. Bernpt. Zeitschrift Verein deut- 
scher Ingenieure, Vol. 78, June 2, 1934, pages 661-662. Previous tensile, 
impact and endurance tests with bolts of 1” diam. had shown that tolerances in 
thread have no effect on the test results; this is now also confirmed for endur- 
ams impact tensile stress with a superimposed stress of 6500 kg. Tests were 
on a pendulum impact machine with bolts of 350 and 290 mm. total 
length and 60 mm. length of thread. Ha (9b) 


Fatigue Testing (9c) 


H. F. MOORE, SECTION EDITOR 


The abstracts appearing under this heading are prepared 


m co-operation with the A.S.T.M. Research Committee 
on Fatigue of Metals. 


raigindison of the Tensile Strenyth of a Riveted and Welded Construction in 
esting. (Vergleich der Festigkeit einer genieteten und einer geschweissten 
We 5 J bei Dauerbeanspruchung). Kunt. Die Elektroschweissung, 
tedt k Tact, 1934, pages 114-116. Report of investigations by Paton, Busch- 
a Sehudnobsky at Ukranian Academy of Science. Investigations carried 
mee 1678 hard (Zeitschrift Verein deutscher Ingenieure, Vol. 73, 1929, 
) on the fatigue properties of welded constructions that resulted in a 

; resistivity against fatigue loads of welded constructions as compared 
Welded corresponding riveted one led to these investigations on a riveted and a 
fe construction. The general constructional arrangement is first de- 

bidge ‘const results| of vibration tests are summarized. To destroy the riveted 
the welded Tuction 35000 more vibration cycles were required than to destroy 
" one. However 30000 cycles were sufficient to weaken the junétion 

: the riveted bridge whereas the welded joints endured 7 times this 

in the pees without damage. In the welded construction failure occurred 
A rf material, all of the weld joints remained unimpaired. Authors, 
dramically yom to prefer welded construction because riveted joints easily relax in 
later. Revi Oading, whereas in welded constructions «deformation occurs much 
thors ewer cautions against these far reaching conclusions of the Russian 
these renlt opinions contradict opinions prevailing in Germany. Checking of 
APM: 8 by fatigue tests on suitable constructions is advised. (Note by 
teens actor's caution against complete acceptance of the conclusions 
td the me Y justified in view of the use of relatively few cycles in testing 
of numbers of cycles of stress as a criterion of fatigue strength.) 
Coretion GN (9c) 
Wf Rete te. Commonwealth Engineer, Vol. 21, Jan. 1, 1934, page 
Latigue “a experiments of A. J. Gould at Cambridge University on corrosion 
& Be finty jor °'-,: 92 Mm -21 Si steel. The following fatigue limits measured 


{Lago KCl reversals were established: air = 39.400, distilled water = 
"5 found . Solution == 10.000. The corrosion inhibiting effect of NasC0s 
Nised be rather pronounced. 0.16% NasCOQ; added to distilled water 


bined st foMresion fatigue limit to 40.000 Ibs./in.* x 10° reversals which is 
the maximum fatigue strength possible of attainment. WH (9c) 

van Corrosion (Ermiidung und Korrosion). K. Laure. Oberflachen- 

hy - 10, Dec. 19, 1933, page 281. See Metals & Alloys Vol. 5, 
Page MA 2i0. Ha (9) 
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One of the essential qualities of leadership is versa- 
tility. 


When Walworth Company, New York, famous for 
quality valves, fittings and tools, wanted not only the 
best in testing machines for their new laboratory at 
Greensburg, Pa., but also a high temperature fur- 
nace and means for the production of stress strain 
curves from metals at these temperatures — they 
turned to Southwark. 


The illustration shows a standard three-gage South- 
wark-Emery testing machine with Southwark-Emery 
recorder, high temperature furnace, high temperature 
extensometer and Selsyn motor drive from extenso- 
meter to recorder. Furnace control is shown on 
panel at left. The unit to the right above the recorder 
furnishes direct current for the latter. 


Whatever your problems in materials testing, bring 
them to Southwark. We may have had experience 
directly bearing on their solution. 


BALDWIN-SOUTHWARK CORP. 


SOUTHWARK DIVISION, PHILADELPHIA 


Pacific Coast Representatives: 


THE PELTON WATER WHEEL CO., San Francisco 
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The Fatigue Strength of Lead (Die Schwingungsfestigkeit des Bleies). 
W. Stockmeyer. Zeitschrift fiir Metallkunde, Vol. 26, Apr. 1934, page 
93. The addition of 1% Sb increases the resistance of Pb pipe to corrosion 
fatigue. RFM (9c) 

The Torsional Endurance Properties of Specimens with Keyways and the In- 
crease in Fatigue Resistance from Working the Surface (Die Drehwechselfestig- 
keit genuteter Stabe und die Erhéhung der Dauerhaltbarkeit durch Oberflachen- 
driicken). W. -Mrver. Mitteilungen des Weéhler-Instituts, Braunschweig, 
No. 18, 1934, 73 pages. A study of the endurance in torsion of shafts bearing 
keyways, in 4 carbon steels, 0.14% C, 61000 lbs./in.* tensile strength; 0.33% 
C .90% Mn, 80000; 0.33% C .58% Mn 93000; and 0.63% C 125000. All 
the steels had 20 to 26% elongation. Keyways cut the endurance by 22 
to 47%%, the reduction increasing with the tensile strength. Flattening the 
top of the keyway so as to avoid a sharp edge diminished the loss of endurance 
by some 10% in the softer steels, but did not help with the harder ones. 
Failure started at the base of the keyway in the harder steels. Cold working 
thc keyway bottom and sides with a pressure roller did not help and it was 
necessary to cold work with tools driven by an air hammer. While the results 
showed much scatter some of the specimens showed improvement of the order 
of 20% due to cold working. These tests were made ou. keywayed shafts with 
nothing keyed onto the shaft. Further experiments with full assemblies are in 
progress. The preparation and behavior of each specimen tested are described 
in detail. Further work along previous lines with cold worked circumferential 
grooves on torsion fatigue specimens showed slight improvement due to cold 
working. HWG (9c) 


Magnetic Testing (9d) 


L. REID, SECTION EDITOR 


Non-Destructive Material and Weld Testing with Particular Reference to Magnetic 
Methods (Zerstirungsfreie Werkstoff-und Schweissnahtpriifung unter besonderer 
Beriicksichtigung Magnetischer Verfahren) E. Kunun. Die Wéarme, Vol. 57, 
Mar. 31, 1934, page 213. Magnetic meinods are usually handicapped in their 
application due to the large magnets involved. The method of Pfaffenberger & 
Dahl rotates the specimen, for instance sheets for deep drawing, between 2 
magnetic poles and reveals the fiber structure of the sheets. Fe filings are 
utilized by other experimesters for detecting inhomogeneities, for instance in 
welds, by discontinuities in the flux lines of a magnetic field. In Italy Fe dust 
is suspended in oil. A new testing method has been brought out by the 
Allgemeine Elektrizititsgesellschaft codperating with the I. G. Farbenindustrie. 
Current impulses are induced into the specimen which is or has been magnetized 
and defects are found acoustically by earphones. EF (9d) 


METALLOGRAPHY (10) 


J. 5S. MARSH, SECTION EDITOR 


The Interpretation of a Photomicrograph. Jostan W. Jones. Jron & Steel 
Industry, Vol. 7, Dec. 1933, pages 87-93. Paper presented at a meeting of 
the Midland Metallurgical Societies in Birmingham, Nov. 1933. CEJ (10) 


Bakelite as an Embedding Agent for Hard Materials for Preparing Micrographic 
Sections of Fine-Grained Material (Bakelit als Einbettungsmittel fiir harte Stoffe 
zur Herstellung von Feinkornschliffen). LL. Kremser. Gliickauf, Vol. 70, 
June 12, 1934, pages 553-554. A mixture of bakelite in powdered form and 
the dust (metal, glass) to be examined is compressed in an electrically heated 
mold at 180° C. under 400 kg./cm* pressure or higher; the procedure is de- 
scribed in full. The specimen is ground on a carborundum wheel and polished 
with magnesia or alumina on a glass dise. The specimen remains entirely plane 
and does not warp. Several examples are shown. Ha (10) 


A Study of Crystal Structure and its Application. WHeeter P. Davey. 
McGraw-Hill Book Company, New York, 1934. Cloth, 6x 9% inches, 695 pages. 
Price $7.50. 

This book is one of the “International Series in Physics’? and has been 
written as a text for graduate students, not as an encyclopedia of theory or 
results. Much space is given to the derivation of equations and to specific 
examples of crystal structure determination which are explained in detail, step 
by step. References to original papers are not intended to be complete but appear 
to be well chosen for the purpose. Many of the chapters in this book will meet 
with wide approval; some will be accepted less heartily, and a few may be relied 
upon to stir up disapproval. 

Much of the book follows closely, though with additions. Professor Davey’s 
well known series of articles in the General Electric Review (1924-1926),— 
particularly the introductory material and the chapters on the Laué, Bragg, and 
powder methods. As in that series, the author has used the method of Hull’s 
1917 paper to present the origin of the diffraction pattern, explaining absent 
reflections by the ‘“‘periodicity of planes.” Many readers will feel that the struc- 
ture amplitude equation, which is treated later in the book, should be used 
for this task, since it must be resorted to for intensity calculations in all 
but the simplest cases. The treatment of the powder method adequately covers 
the graphical methods of solutidn, but slights recent precision lattice constant 
methods. Stereographic and gnomonic projections are presented through the medium 
of F. E. Wright’s equations. W. FP. Jesse has contributed a fine chapter on 
the oscillating crystal method. There are some eighty pages given to the theory 
of space groups and its application, with symmetry data drawn from Wyckoff’s 
“Analytical Expression of the Theory of Space Groups’? and with detailed ex- 
amples of thc use of the theory in the determination of crystal structure; 
Astbury and Yardley’s space group tables are appended with correlations between 
the different systems of nomenclature. There is a detailed treatment of the 
atomic structure factor, including examples of its application by Bragg and his 
collaborators to the solution of the structure of diopside and topaz. There 
are also chapters on the refraction of light from crystals and on X-ray diffrac- 
tion from amorphous materials (liquids, gases, gels). 

As to the result of crystal analysis, Prof. Davey has elected to discuss at 
length those ‘subjects in which he has been most interested rather than to give 
a general, balanced survey of the whole field as is done by W. Bragg in 
“The Crystalline Siate. Vol. I, A General Survey,” or a listing of structures 
that have been determined, as in Wyckoff’s “The Structure of Crysials,”’ or on 
the otber hand a catalogue of practical applications such as Clark’s ‘‘Applied 
X-rays.” Chapters on atomic shapes and sizes and on jattice energetics are 
enlarged from the General Electric Review articles; a chapter is devoted to 
types of chemical combinations in crystals, molecular symmetry, and organic 
compounds; the author’s 1933 A. S. 8S. T. paper on the mechanism of crystal 
growth and its consequences appears as well as the ideas in Phelps and Davey’s 
1932 A. I. M. E. paper on solid solutions. The speculative nature of these 
papers is admitted, but the author says he includes them to develop in his 
studerts critical-—though “‘sometimes unorthodox”—viewpoint. 

For the metallurgists there is a chapter devoted to some of the methods for 
determining the orientation of single crystals and the preferred orientation of 
polycrystaliine materials, including a section on the pole ogee method written 
by M. L. Puller, who has also contributed an appendix on X-ray equipment and 
its uperaticn. Charlies S. Barrett. (10) -B- 
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fiir das Eisenhiittenwesen, Vol. 7, Mar. 1934, pages 527-530. 


A New Objective for Metallurgy. H. Wricuron. Journal Royal Microscope 
Society. Series III, Vol. 53, Part 4, Dec. 1933, pages 328-329. Monobrom. 
naphthalene immersion objective made by Beck Co., has N. A. of 1.60 tocal 
length 2.25 mm and is caleulated for the wave length 4359 which can be ob- 
tained with a Pointolite lamp and 50 L Wratten filter. It has excellent definition 
almost free from glare. High power eyepieces can be used. JDG (10) 


The Recrystallization of Silicon Alloyed Soft tron (Die Rekristallisation Silizium. 
legierten Weicheisens). A. Wimmer & P. WertHeEBAcH. Stahl und Eisen 
Vol. 54, April 19, 1934, pages 385-392. Grain growth after cold ; 


; “sna : ; - work and 
annealing was studied in four types of transformer sheet with about 0.02% ¢ 
and 1 to 4% Si. The samples were cold rolled to deformations of from 0 to 


20%. The recrystallization temperature was lower the greater the deformation 
The largest grains were obtained in a 1.9% Si steel cold worked 3 to 4% and 
annealed at 850 to 900° C. With increasing Si content larger grains were ob- 
tained after lighter deformations. Raising the recrystallization temperature had 
little effect in increasing the grain size. By cold work and recrystallization §j 
steel sheet can be obtained with grains averaging more than 1 sq. em, in area 
With such large grained sheet the watt losses were considerably reduce:|. SE (10) 


Technologic Applications of X-Ray Crystal Structure Studies (A 
Rontgen—Feinbauuntersuchungen bei technischen Aufgaben). F. Waves ae 


. . A 
abstract dealing mainly with the changes in crystal structure produced tig 
working and the determination of internal stresses by means of X-rays, 17 
references. SE “(10) 

Structure of Silver Amalgams (Struktur des Silberamalgams). A. Weryma. 


Zeitschrift fiir Kristallographie, Vol. 86, Nov. 1933, pages 335-559. Ag 
amalgams were prepared by dipping Hg drops into a weak solution of AgNOs, 


Chemical analysis and X-ray determinations revealed the formation of the com- 
pound AgsHgs. In spite of the apparent hexagonal structure of the crystals, this 
amalgam actually belongs to the cubic system. On a Ag wire dipped into He 
the same amalgam was found. EF (10) 

Alloys of Iron, Manganese and Carbon—Part VII. . Influence of Carson on 13% 
Manganese Alloys. Cyrrnr Wetrs & Francis M. WALTERS, Jr., Transactions 


American Society for Steel Treating, Vol. 21, Sept. 1933, paces 830-845. 
13% Mn section of the Fe-C-Mn diagram has been determined. lier separation 
of carbides by cold working and soaking, gamma remaining transfornied prineipally 
to epsilon on cooling. Increasing C decreases amount of gamma pha-e decomposed 
below soaking temperatures. WLC (10) 


Equiliorium Diagram of Copper-rich Copper-tin-zinc Alloys. Ke:y: Yamac 


ucHt & Kozo Nakamura. Tetsu to Hagane, Vol. 20. J 25, 1934, 
pages 34-42 (In Japanese); Bulletin of Institute of Physical & Chemical 
Research, Vol. 11, Dee. 1, 1933, pages 1130-1352. (In Japanese). The 
equilibrium diagram of Cu-Sn-Zn system in the composition range up to 40% 
Sn and 50% Zn was studied by thermal analysis and structure eximination. In 


the Cu-Sn system, the following new facts are found: The change taking place 
at about 580° in alloys from 15 to 20% Sn is attributed to the eutectoid re 
action, B—>a-++y, as reported by Bauer and Vollenbruck, which is also deduced 
from the study of the ternary system. In alloys with about 34° Sn, an in 
termediate phase ¢€ is formed peritectically at 644° by the reaction, Ha | 
(CusSn)—>e, as proposed by Hamasumi and Nishigori; this ¢ changes to 
(CusSn) and 6+ on cooling by the reactions, y+e—>6 and «—>6+7, Ie 
spectively. In the Cu-Sn-Zn system, there exists no phase of ternary compound, 
the a- and B- phases in Cu-Sn and Cu-Zn systems forming respective continu- 
ous solid solutions. The change, B—>f1, in Cu-Zn system occurs in a narrow 
composition range of the termmary system on which, however, not so much is 
studied. A projectional, 7 sectional, and 3 isothermal diagrams are given. ST (10) 
Crystal Structure as a Guide in the Working of Magnesium Alloys. W. 
Scumrprt translated by G. E. Doan. Metals & Alloys, Vol. 5, July 1934, 
pages 149-153. Reviews practical applications of X-ray crystal studies to the 
improvement of commercial technique of working Elektron, 87-95% Mg, 4-10% 
Cu, 1-3% Zn. See also “Crystal Structure and Forming as Exemplified in Blek- 
tron Metal,” Metals & Alloys, Vol. 5, June 1934, page MA 282. WLC (1) 


Goid-calcium Alloys (Ueber Gold-Calcium-Legierungen). FR. WEIBKE & 
W. Bartets. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 218, June 29, 1934, pages 241-248. The stereochemistry of alloys of rare 
and of base metals was studied by the example of Au-Ca for wiich the entire 
constitutional diagram was established. The thermal investigation of this was 
Au-Ca shows the occurrence of 6 intermediary types of crystal, of which ; 
are characterized by maxima (AusCa, AusCa and AuCa1,11) while the other 
are originated by peritectic transformations (AusCa, AuCaz,s3 and AuCas). Phase 
AuCaz,11 alone possesses an extensive range of homogeneity, 49-56 atomie p 
Ca, AusCa and AuCaiz,11 each form 2 modifications. Microscopic ao 
(up to 35% Ca) agrees with thermal analysis. Addition of Ca Lose =) b 
hardness of Au very little but decreases ductility greatly, and the alloys he 
brittle; AusCa is hard and brittle while AusCa is comparatively soft and cettie: 
hammered into thin plates. Alloys from 25 to 70 atomic % af Color 
alloys with higher percentages of Ca approach the properties of pure Ca. as 
of the alloys becomes lighter with increasing Ca content. Stability “i rr 
good up to 35% Ca; beyond this, pieces disintegrate quickly into Pome (10) 
references. 


Measuring the Diffusion Velocities of Gases in Solid Phases (Methodit os 
Messung von Diffusionsgeschwindigkeiten bei Lésungsvorgangen von Gasen h lische 
Phasen). H. Dinwatp . Waener. Zeitschrift fiir physikans 
Chemie, Abt. B, Vol. 24, Jan. 1934, pages 53-58. Referring to thelr Pa. & 
research on gases in Pd, a-Fe and Cus (See also Metals & Alloys, ant 
June 1933, page MA 194-R10) the various factors exerting an a toe a 
diffusion speed gases in solid phases are pointed out and the formu EF (10) 
culating these velocities are presented. 


Kinetics and Constitutional Diagram for the Irreversible Transtormalies oho 
System lron-nickel (Kinetik und Zustandschaubild der Wreversiaten, Niikunde, 
im System Eisen-Nickel). U. Dentrncer. Zeitschrift fir (0% Xi 
Vol. 26, May 1934, pages 112-116. An alloy of Fe and Ni wie oe 
frozen into a single crystal, was subjected to analysis for mae traces 
various heat treatments by means of X-ray rotation photograms. oun 'w 
of the a phase were found below 200°. The rate of formation of a plotted, 
different temperature levels, as judged from the X-ray er } the upper 
and extrapolated to zero rate which gives a temperature of 2 , ae oh teaees 
conjugate curve of the a+ region. The lowest temperature a ature for the 
of the y phase may be detected, —170°, is taken as the tempe wr nysteresis 
lower conjugate curve. These temperatures are only approximate since a periedl 
effect may be present here also. The rate curve (plotted as ae 0°: 
half conversion) shows a maximum rate at about 80°, a minimum = ‘ morresponds 
lower temperatures the rate rises very rapidly. The first maxim 2. 
to a precipitation of a accompanied and controlled by diffusion. 
crease at low temperatures is characteristic of a transformation Lee = therefore 
atomie shearing process alone, unaccompanied by diffusion, RFM 
similar to the martensite transformation. : om 

Theory of Thermomagnetic and Thermoelastic Phenomena Theorie 
thermomagnetischen und thermoelastischen Erscheinungen). mS CHRaM 
L. Lwowa. Zeitschrift fiir Physik, Vol. 89, June 16, Fe-Cu 
Measurements of the dependence of the f -Cu that . 
on magnetization and tensile stress permitted the conctanee crystals; the law 
and thermoelectric effects are caused by anisotropy of 
Akuloy holds good also for thermomagnetic effects. 
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Theory of Transformation of Metallic Mixed Phases (Zur Theorie der Umwand- 
lungen yon metallischen Mischphasen). G. Boretius. Anmnalen der Physik, 
Series 5, Vol. 20, May 1934, pages 57-74. The transformations which occur 
in alloys with a change of temperature and in which both the initial condition as 
als the final state represent homogeneous solid solutions, are discussed; an 
txample for such transformation is that of Au-Cu alloys at about 400° C. in the 


concentrations CusAu and CuAu. The mechanics of these transformations is 
explained in accordance with the results of recent X-ray investigations as a fre- 
rangement of the atoms on the latttice points of the otherwise unchanged 


lattice. The equations for the calculation of the energy involved in the trans- 
formation, conditions of equilibrium and entropy differences are developed and 
Kinds of transformation determined on the basis of electric resistance-temperature 
cies. One and 2-phase transformations can take place: transformations in one phase 
ind without hysteresis which end at a certain temperature, and transformations in 
one phase with hysteresis or in 2 phases without hysteresis depending on whether 
the alloys remain in the metastable equilibrium or go over from the metastable into 
the stable equilibrium. Experiments have so far given evidence of one-phase trans- 
formations; the latter kind has been found with certainty only in an AuCu alloy. The 
tect of internal stresses on the transformations is discussed. 37 a 

a ) 


ot Information on Mesothorium (Neues vom Mesothorium). A. Bercmann. 
we Metallbérse, Vol. 24, Feb. 21, 1934, pages 225-226. Due to its radia- 
“on of hard gamma rays, mesothorium can be advantageously used instead of 
Trays for inspection of metallic parts. The penetration power of the gamma rays 
% teduced by 1/2, 1/4, and 1/8 by Pb sheets of respectively 10, 20, and 30 
mm. thickness. In therapeutics mesothorium proved to be equivalent to radium, 
whereas the price is 230,000 R.M./g. for the latter and 140,000 R.M./g. for 
the former. The reparation from monazite sand yields valuable by-products 
mM thus cuts down the manufacturing costs. The production procedure, which 

4 few mg. of mesothorium in 9 months, is fully described. EF (10) 


qaiaconductivity and Its Theoretical Significance (Die Supraleitfahigkeit und 
a theoretische Bedeutung). Cart Benevicxs. Arkiv fdr Matematik, 
rOnom: och Fysik, Vol. 23 A, Oct. 10, 1933, 29 pages (In German.) The 
Cannducting metals Hg, Sn, Pb, Ti, In, Ga (Leyden) Ta, Ti, Th, Nb 
eee) are grouped around the fourth column in the periodic table. 
= K points in binary systems (In-Pb, Hg-Pb, Bi-Pb, Sn-Th, In-Th, Pb-Tl) 
then se iment with thermodynamic derivations without calling for the assump- 
Solubility anomalies around the absolute zero point. Supraconductivity 
Sensitive to heterogeneity of solid solutions. The experimental estab- 

(ists) ate interpreted on the basis of the phoretic conductivity theory. Wever 
distinguished between 2 factors playing a role during metallic con- 
eeriet (1) transition of electricity from atom to atom (2) participation of 
ty in the Ampére molecular currents of the atom. This is essentially 
tated dm the fundamental aspects set forth by Benedicks (1915) and desig- 
ua Shoretic. Supra-conductivity phenomena in metals and alloys are con- 
Beha. 4% 4 proof for the reality of the molecular currents (Ampére, Rutherford, 
. : EF (10) 
My 4 neitalline Structure in Tin Bronze. A. Betova. Tsvetnuie Metallui, 
: t. 1933, pages 94-101. The author investigated the influence of tem- 
"sting oe on the structure and mechanical properties of bronze. Higher 
tilomnay neeratures: were found to produce larger crystals and to favor the 
erystallization. Increasing whe temperature of mold at constant casting 
Maule produces large grain but hinders the columnar crystallization.  Over- 


ror 


iff 


Pe ciently low. Optimum structures and mechanical properties can be 
beating aed acting proper casting and mold temperatures, the degree of super- 
the time of cooling to and holding at the casting a 

) 


nt the molten metal promotes columnar crystallization even if the casting 
tities suffi 
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Effect of Compressive Stress on Disintegration of Cementite (Der Einfluss einer 
Druckbelastung auf den Zerfall des Zementits). A. BruecHanow. Zeitschrift 
fiir anorganische und allgemeine Chemie, Vol. 218, June 5, 1934, pages 
146-150. Experiments made with cast bars consisting of pearlite and cementite 
showed that the stability of FesC (cementite) persists up to temperatures of 
about 500° C., but under pressure it begins to disintegrate at that temperature 
and the more the higher the pressure. As the stability of cementite decreases 
with increasing temperature the effect of pressure becomes less appreciable at higher 
temperatures and can not be observed above 750° C. Ha (10) 

Lattice Constants of a-Fe.0,; 


(Die Gitterkonstanten von a-Fe:03). Rupoir 


sRILL. Zeitschrift fiir Kristallographie, Vol. 88, May 1934, pages 177-178. 
Redetermination of the a-FeQ; lattice constants yielded a= 5.4144 A.U. 
a = 55° 14.7’ which values are in satisfactory agreement with the determination 


of Katzoff & Ott (Zeitschrift fiir Kristallographie, Vol. 86, Sept. 1933, 
pages , 311-312.) EF (10) 


Estimation of the Thickness of the Contamination on the Surface of Metallic 


Lead. Suinicn1 SuHimapzvu. Memoirs of the College of Science, Kyoto 
Imperial University, Series A, Vol. 17, Mar. 1934, pages 79-84. (In Japa- 
nese). Powder photographs were obtained by sending K radiations of iron to 


the surface of lead contaminated by oxide, and it was found that the con- 
tamination was composed mostly of microcrystals of tetragonal lead oxide. By 
comparing the intensity of the diffraction lines due to the contamination and 
that of the lines of the underlying lead the thickness of the oxide layer was 
estimated to lie between 50 My and 200 My. HN (10) 


The Influence of Grain-size on Magnetic Properties. W. E. Ruper. Ameri- 
can Society for Metals Preprint No. 11, 1934, 13 pages. Hysteresis loss 
depends less upon grain size than upon a number of other factors such as purity, 
thermal and mechanical treatment, and shape of sample tested. Hysteresis bears 
a close relation to orientation, which is dependent upon the amount and direction 
of rolling in sheets and strips. 16 references. WLE (10) 


X-rays in Industry. Chemical Trade Journal & Chemical Engineer, 
Vol. 94, June 1, 1934, page 414. Resume of a pamphlet issued by the Depart- 
ment of Scientific and Industrial Research (Great Britain) describing the work 
and facilities of the National Physical Laboratory for the X-ray study of metal- 
lurgical and other problems. JN (10) 


Reactive Ability of Solid Substances (Ueber das Reaktionsvermigen der festen 
Stoffe). tl. K. Firscusecx. Zeitschrift fiir Elektrochemie, Vol. 40, 
suly 1934, pages 378-394. Treats the ability of solid materials to participate 
in chemical reactions in presence of gases and liquids. Two groups are distin- 
guished: decomposition of crystals, diffusion in crystals. These processes are 
exemplified by carburizing, nitriding, and aletizing. The mechanism of these 
treatments and the importance of equilibria of phases in the diffusion is dis- 
cussed and the temporal course explained. Influence of temperature and pressure 
and of impurities on the velocity of diffusion is investigated. The dependence 
of diffusion on temperature can be fairly well expressed by Langmuir’s and Dush- 
man’s semi-empirical formula; diffusion increases somewhat up to a certain pres- 
sure. Curves and tables show these relations, 151 references. Ha (10) 


X-Ray Determination of the FeAls Structure (Rintgenometrische Bestimmung 
der FeAl, Struktur. Vorlaufige Mitteilung). E. Bacumetew. Zeitschrift fiir 
Kristallographie, Vol. 88, May 1934, pages 179-181. Single crystals of 
FeAls which formed in pipes of a solidifying Fe-Al alloy of 40% Fe max, were 
investigated by the Laue method. There are 24 molecules in the elementary cell. 
A Debye test yielded 45 interference lines which partly coincide with the findings 
of Fink & van Horn. (Transactions American Institute of Mining & 
Metallurgical Engineers, Vol. 93, 1931, pages 383-395.) EF (10) 
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The Influence of Third Metals upon the Constitution of the Brass Alloys. VI. 
The Influence of Iron (Der Einfluss von dritten Metallen auf die Konstitution der 
Messinglegierungen. VI Der Einfluss von Eisen). O. Baver & M. Hansen. 
Zeitschrift fiir Metallkunde, Vol. 26, June 1934, pages 122-128. The con- 
stitution of brass containing 52-100% Cu, 0-2% Fe in addition to Zn, was 
investigated by thermal and microscopic methods. Additions to 70% Cu brass of up 
to 1% Fe increase the liquidus temperature very slightly, if at all, and depress 
the a -+ liquid = 8 peritectic temperature a few degrees, Fe in excess of 1% 
brings about a marked rise in the liquidus temperature. The solid solubility of 
Fe in a and £8 brass is similar in extent to that in Cu. By additions of Fe 
the boundary of the (a + 8) field is displaced toward lower Cu concentrations, 
the Fe replacing about an equal percentage of Cu. Grain growth on reerystalli 
zation of a brass is retarded by the presence of Fe and additions of Fe in 
excess of 1% cause grain refinement in cast a brass. Ternary Cu-Zn-Fe alloys 
are susceptible to precipitation hardening. 19 micrographs, 16 diagrams, 51 
references, FNR (10) 


Internal Stresses. Part Jl. Correlated Abstract. Cuartes S. Barrett. 
Metals & Alloys, Vol. 4, July 1934, pages 154-158. Reviews the use of Laue 
technique in study of internal stresses which indicate that it is unreliable for 
either quantitative or qualitative measurements in this field but that its greatest 
usefulness is in the study of orientation changes during plastic deformation. 24 
references. WLC (10) 


Mechanism of Plastic Deformation of iron Monocrystals (Ueber den Mechanismus 
der plastischen Deformation der Eiseneinkristalle). N. Axutov & S. Rarwsky. 
Annalen der Physik, Series 5, Vol. 20, June 1934, pages 113-117. An Fe 
monocrystal was subjected to compression beyond elastic limit in the [100] 
direction and the suspension figures forming in the plane (010) were examined. 
An effect of the periodic change of direction on the lines of Bitter (S-lines) could 
be stated which indicates periodically alternating sliding along the planes (100), 
(010) and (001) under uninterruptedly increasing deformation. The phenomenon 
is illustrated by photographs of etched specimens. Ha (10) 


A Note on Chromium Oxide Inclusions in Stainless Steel and Ferro-chromium. 
M. Baryertz. Transactions American Society for Metals, Vol. 22, July 
1934, pages 625-634. Duplex inclusions of chromium oxide and methods of 
analysis of their structure by use of both transmitted and reflected light and an 
acid permanganate etch are described. WLC (10) 


On the Formation of Layer-lattices. H. Arnrett. Arkiv fiir Matematik, 
Astronomi och Fysik, Vol. 23 A, Oct. 10, 1933, 6 pages. In English. X-ray 
studies on the process of graphitization (graphite, petrol coke, SiC). Photograms 
from certain samples of graphite show interferences of abnormal intensities. 
Graphite precipitated from a melt of Fe saturated with C shows very good X-ray 
lines. In this case the dissolved C atoms have a good opportunity to arrange 
themselves when they are deposited from the melt. On the other hand, graphite 
produced by the disintegration of -.cementite gives photograms similar to those of 
Acheson graphite. This is due to the smaller mobility of the C atoms when 
deposited from the solid. The low rate of graphitization of some carbons is 
pointed out. The solubility and vapor tension of the more amorphous state must 
be greater than those of the more crystallized one. EF (10) 


Parameter Values of Copper-nickel Alloys. E. A. Owen & LLEWELYN 
Pickup. Zeitschrift fiir Kristallographie, Vol. 88, May 1934, pages 116-121. 
(In English). Measurements accomplished with an X-ray camera of + 0.000 
A. U. precision on the parameters of the Cu-Ni alloys shows that there is a 
contraction when the alloys are formed from the 2 pure metals. The maximum 
contraction, which amounts to 0.11%, occurs at about 34 at. % Ni, This 
contraction is smaller than that recorded by previous investigators (Lange & 
Holgersson, Burgers & Basart). From the parameter values, the densities of the 
alloys were calculated, the maximum density at 18°C. being 8.949 g./cm.® for the 
alloys containing 34 at. % Ni. The densities of pure Cu (99.98% and pure Ni 
(99.98%) were 8.938 and 8.895 g./cm.3 respectively. EF (10) 


influence of the Method Used on the Value for the Heat Content of Iron 
(Einfluss des Untersuchungsverfahrens auf den gemessenen Warmeinhalt des Eisens). 
H. Esser & W. BunGarpt. Archiv fiir das Eisenhiittenwesen, Vol. 8, 
July 1934, pages 37-38. A critical survey of the existing data, particularly on 
the heat effects at As and As; the heat effect at As is evaluated to be ri a 
) 


A Constitutional Diagram for Ternary Alloys (Ein Zustandschaubild fir Dreistoff- 
legierungen). V. Fiscner. Zeitschrift fiir Metallkunde, Vol. 26, Apr. 1934, 
pages 80-82. Sections of a ternary system may be represented on a single plane 
diagram. At a given percentage of one component in two of the binary systems 
the solidus and siquidus temperatures are read off; one of these pairs of temperatures 
is transferred to one of the ordinates and the liquidus and solidus curves for the 
section introduced and represented by lines drawn to the other pair of tempera- 
tures. The original article must be consulted for a full explanation. The systems 
Ni-Cu-Mn, Ag-Au-Cu, and Ag-Fp-sn are represented in this way. RFM (10) 


The Rate of Cementite Decomposition in Cast tron (Der zeitliche Verlauf des 
Zementitzerfalls im Gusseisen). E. H. Kurern. Stahl und Eisen, Vol. 54. 
Aug. 9, 1934, pages 827-830. Cast iron samples with coarse and fine graphit« 
flakes were heated in Ne at 500 to 700°C and the length changes measured with 
a dilatometer. The increases in length corresponded with the decomposition of 
cementite to graphite, the rate of decomposition and its inerease with temperature 
being indicative of a first order reaction. The cementite decomposed more rapidly 
in the samples with fine than if samples with coarse graphite. SE (10) 


The X-Ray Study of Red Monoclinic Selenium. Proof of the Existence of Two 
Red Monoclinic Varieties of Selenium. Harotp P. Kivuc. Zeitschrift fir 
Kristallographie, Vol. 88, May 1934, pages 128-135. (In English.) Crystals 
of Muthmann’s a and 8 modifications of red monoclinic Se have been investigated 
by means of Laue and oscillation photographs and the separate identity of the B 
veriety proved. In agreement with the work of Halla, Bosch & Mehl the unit cell 
of the a form was found to contain 32 atoms of Se and to have the dimensions: : 
ao’—8.992 A. U. bo’ 8.973 A. U. co’—11.52 A. U. p’=91° 34 
The space group of the a form is probably C*sh. The f variety has a cell with 

e following dimensions: [ ; 
elles a2 A. U. bo=8.04 A. U. co—9.25 A. U. B=93° 4 
It is probable that the cell contains 32 atoms, in which case the calculated density 
of the B. ferm is 4.42. Its space group is probably C%n. The possibility of a 
structure closely similar to that of rhombic 5S is pointed out, especially for the 
a form. EF (10) 

Relation Between Lattice Parameter and Ferromagnetism (Zusammenhang zwischen 
Gitterparameter und Ferromagnetismus). W. Koster & W. ScuMiprt. Archiv 
fiir das Eisenhiittenwesen, Vol. 8, July 1934, pages 25-27. Lattice parameter 
measurements at elevated temperatures indicated that paramagnetic B-Fe expands 
at a greater rate with temperature than ferromagnetic a-Fe. A similar effect was 
observed in the systems Co-Mn, Fe-Co-Mn, and Ni-Mo, the ee grec of 

ramagnetic solid solutions increasing at a greater rate with temperature 
athe arnamatie solid solutions. It was concluded that body centered cubic 
Fe on changing from the ferromagnetic to the paramagnetic form contracts 1.6% 
in atomic volume, and similarly face centered cubic Ni and Co contract 1.0 and 
2.3% respectively. SE (10) 

Inner Mechanics of Metals (Uber innere Mechanik der Metalle). W. 
Pi Ag Zeitschrift fiir Metailkwnde, Vol. 26, May 1933, pages 106-112. 
A general discussion review, in which analogies are drawn between the behavior 
of wood on déformation and that of metals. RFM (10) 
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Practical Method for Determining Thermal Conductivity of Smal 

(Méthode Pratique pour lta Détermination de la Conductibilité ‘onan . 
Petits Barreaux Métalliques.) P. Vernotte. Science et Industrie Ver e 
Apr. 1933, pages 183-185. In present section of the article consttuetie , 
apparatus is explained in detail in order to be available to any ir we. of 
laboratory. 7 PR (ity 


The Recovery of Metals and Alloys from the Effects of Cold w 
holung metallischer Werkstoffe von den Folgen der Kalthearbeitung). G. Tass 


Zeitschrift fiir Metallkunde, Vol. 26, May 1934, pages 97-105. A teview 
a - REM (11) 
_Supraconductivity in Alloys (Die Supraleitung von Legierungen) G. TAMMANN 


Zeitschrift fiir Metalikunde, Vol. 26, Mar. 1934, page 61, A very brief 
ie f Elastic Beh ) a 0d 
ws 0 astic Behavior, M. F. Sayre. Transactions Americ ciety 
of Mechanical Engineers, Vol. 56, July 1934, pages 555-558. Papen 
sented at annual _meeting of American Society of Mechanical Engineers 
4-9, 1933. To aid in problems of design where resilience or deflection ‘is in- 
volved, elastic behavior which deviates widely from the simple explanation given 
by Hooke’s law is discussed. Where loads are high enough to require accurate 
knowledge either of Stresses or of deflections, these deviations cannot be i 
Statements (some necessarily more or less theoretical) emphasize particularly faetorg 
brought out in work at Union College for last few years under auspices of 
i. fe &. Special Research Committee on Mechanical Springs: hydrostatic 
pressures, shearing stresses, direct tensile or compressive stresses and bending 
stresses. MFB (11) 


Titanium Alloys in the Automotive Industries. Gro. F. Constocx M 
chinery, N. Y. Vol. 40, June 1934, page 609. To assure t! igh ductility 
required for auto-body sheets a steel of less than 0.06% C. is d: this steel 
must be deoxidized with a ferro-carbon-titanium of especially € content. 
Ti improves also the smoothness of the surface so that a bett: surface finish 
is obtained. Ti is further used to make hard, strong alloy compositions more 
easily machineable and to close the grain or decrease the size of raphite flakes, 


A Ti-alloy, ““Webbite,”” has recently been developed for impro\ xg Al alloys; 
addition of about 2% lbs. of this alloy to 100 lbs. of Al ec ining 8% Cu 
reduces grain size and improves strength, soundness and resisty to leakage 
of castings to a marked degree. Ha (11) 


Non-Ferrous (lla) 
A. J. PHILLIPS, SECTION EDITOR 


Influence of Heavy Metals upon Aluminum Alloys. Part 2. The Influence of 
Chromium (Einfluss von Schwermetallen auf Aluminiumlegierungen. 2. Mitteilung: 
Ueber den Einfluss von Chrom). P. ROntcen & W. Kocu. citschrift fir 
Metalikunde, Vol. 26, Jan, 1934, pages 9-18. The effect of additions of @ 
on the constitution, structure, tensile strength, elongation, hard ess, and age- 
hardening capacity of alloys of Al-Cu, A1-Ni, Al-Mn, and A! Cu-Ni, and ef 
the alioy Lautal are reported. The composition ranges are as follows: Al-Cu-Cr, 
0.1 to 2.5% Cr, 1 to 10% Cu; Al-Ni-Cr, 0.1 to 4% Cr, 1 to 10% Cu; Ab 
Mn-Cr, 0.1 to 2% Cr, 1 to 8% Mn; Al-Cu-Ni-Cr, 0.5 to 3% Cr, 1 to 6% 
Cu, 0.5 to 5% Ni; Lautal, 0.1 to 2.5% Cr, 4% Cu, 2% Si. The data on 
mechanical properties are given in a table, and the structures are illusteated in 
19 photomicrographs. The alloys studied all showed good mechanical properties. 
Alloys of Al-Ni-Cr and Al-Mn-Cr do not age-harden. Alloys of Al-Cu-Cr do 
age-harden because of the Cu present. The known injurious effect of Ni on the 
hardening of Al-Cu alloys was observed in alloys of Al-Cu-Ni-Cr. The mechanical 
properties of Lautal are improved by the addition of Cr; the optimum fatio of 
Cr to Cu is between 1:10 and 1:5. Part 3. The Influence of Molybdewm 
(3. Mitteilung: Ober den Einfiuss von Molybdan) ibid, pages 13-18, Tests 
similar to those in Part 2 were performed on Al-Cu alloys with the addition 
of Mo between 0.1 and 2% and also on these alloys with the addition of 
Ni, Cr, Co, Fe, Mn, Si, Mg, Zn, and Al (in proportions impossible to 
briefly) using chiefly the base alloy 4% Cu and 1% Mo. Tensile strength 
data up to 400° are given. The replacement of Cu in these alloys by Si, o 
Mg and Si, is of little use. The alloys containing Cu and Mg age- 
thus develop useful mechanical properties. See also Metals & Alloys, Vol. 5, 
May 1934, page MA 213. REM (11a) 


Recent Developments in Lead for Chemical Plant. W. Srncreton. Journal 
Society Chemicai Industry, Vol. 53, Feb. 23, 1934, pages 49-527. Add 
tienal information on tellurium lead (lead containing less than 0.1% Te) 
given (See Singleton & Jones, Journal Institute of Metals, Vol. 51, 1983, 
page 71). Tellurium lead has markedly increased resistance to corrosion in mauy 
conditions. The toughness of tellurium lead sheet can be controlled, 80 
it can be produced in the soft or toughened condition. Its increa: 
as compared with ordinary lead is greater in proportion at 100° C. 
ordinary temperatures. After overstraining 12.5% in tension, tell 
continues to inerease in strength until 21% greater strength is reached after 
6 months—the duration of the test. In similar conditions lead shows 12% 
in strength. Grain growth which takes place in lead is practically am 
tellurium lead. The effect of grain growth is discussed, and it is shown om 
strain readily produces grain growth in lead. The effect of uniformity and 
ness of grain is diseussed, showing that coarse and unequal grains produce <i ot 
distribution of strain leading to intererystalline cracking. ‘The Tefined 
form grain and the uniform distribution of strain in tellurium lead are VE (118) 
Tellurium lead is three times as resistant to vibration as ordinary lead. Vv 

H. Surrox 


The Influence of Pickling on the Fatigue-Strength of Duralumin. 4. 
& W. J. Taytor. Journal Institute of Metals, Vol. 55, Advanee 
No. 668, June 1934, 11 pages. Wéhler-type specimens were pickled oe 
methods and the influence of pickling on the fatigue strength a sirengt® 
no case did the pickling remove enough metal to affect the ind:ca 
by decrease in diameter. Pickling in NaOH followed by HNOs Peayet 
lowered fatigue strength by as much as 31%. ‘When a thin — strength. 
machined away after pickling the material showed a normal a oe 3 mit 
Pickling in HF plus HNO; lowered fatigue strength by 15%. ee HNO: 10m 
in 4 parts 10% HsS04 and 1 part HF followed by 1 min. in es in 
ered fatigue strength by 6%, and when this was followed by ape ts 
water the strength returned to normal. The last pickling met je 


satisfactory for showing defects. 


The Improvement of White Bearing Metals for Severe ot se 3 ; 
Considerations. D. J. Macnavontan. Journal Envnete ‘A 
Vol. 55, Advance Copy No. ie July pet breed Boag a 
articularly those leading to failure, are discussed. / io 
fs described it is suggested that a high fatigue limit is advantageous 


and of 
hardness, and fatigue range 
venting cracking. Tensile strength, Brinell 12% Sb are given. 1B 
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As 
lh taining 3.5% Cu and as much as 
emai 28 ghee inerease. The addition of 1% €d to the abom 
increases hardness, strength, and by inference fa range. a is 
and ductility may be important properties of ng materials. 
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Arsenical and Argentiferous Copper. J. L. Grecc. American Chemical Society 
onograph Series No. 67. Chemical Catalog Company, New York, 1934. Cloth, 
6x 9% inches, 189 pages. Price $4.00. 
A compendium of information on the properties and uses of arsenical and 
argentiierous Cu, together with similar data on Cu itself for comparative pur- 
. The effect of 0, As, and Ag on electrical conductivity, the effect of 
As on thermal conductivity, the effect of As and Ag on the annealing tempera- 
tures and mechanical properties of Cu and the corrosion of arsenical Cu and 
prass are discussed. On the basis of these properties the author describes uses 
for which arsenical and argentiferous coppers are especially well adapted. 
A. H. Emery. (lla) -B 


Experiments in Wire-drawing. Part IV.—Annealing of H.-C. Coppef Wires at 
Varying Hardness-Elongation Values. W. E. Atkins & W. CarrwaicH' 
Journal Institute of Metals, Vol. 55, Advance Copy No. 670, June 1934, 
g pages. Elongation values of wites whose tensile properties were give, ‘+ 2 
earlier paper are given. Wires were drawn from a tough-pitch Cu of high jurity. 


The influence of amount of cold work, annealing temperature and anneali. «ime 
on elongation are indicated. JLG (11a) 

Influence of a Small Addition of the Eiements upon the Properties of A! Ai oys. 
firpzeo NisHiMuRA. Swuityokwai-shi, Vol. 8, Mar. 5, 1934, pages 5. .)-390. 


(In Japanese). Molten Al and Al alloys containing 4-5% Cu were trea‘e.. ‘w't') 
various chloride fluxes, such as MnCle, NiCls, CoCle, CuChk, and the quur i; 
of Ni, Mn, Co and Cu alloyed with Al were determined. Mn was t! ¢ } 
easily dissolved in Al or Al alloys. The temperature of treatment did not 

ence the quantity absorbed. The effect of a small amount of Ti. (0.02-9.1°~" 


on the aging of Al alloys containing 4-5% Cu was investigated by mea~-rine 

the change in electric resistivity and hardness with temperature. whe micro- 

structure « eat treated alloys was also examined. Ti did not tend to ce e 

the hardness of the alloys at higher temperatures. HN (214) 
Sodium Metal. Chemical Trade Journal & Chemical Engineer, Vol 

Aug. 11, 19°53, pages 99-100. Abstract of an article on the handling 2" ~..: 

of Na in plant and laboratory by Gilbert, Scott, Zimmerli, and Hansey, J» / s- 


trial & Engineering Chemistry, July, 1933. See Metals & Alloys, \v. 5, 
Mar. 1934, .2ge MA 77. JN (1ia) 


Pjatinum-Ciromium Alloys. V. A. Nemitov. Transactions of Plain im 
Institute, 11, 1933, pages 125-134 (In Russian); Zeitschrift fiir c .. r- 
ganische «nd allgemeine Chemie, Vol. 218, May 18, 1934, pages 3.5 44. 
Alloys were made of Kahlbaum Cr and Pt sponge containing about 0.01% - :- 
purities. Hicats of 15-20 g. were melted in an induction furnace, teste! <r 
Brinell har 8, microstructure, electrical and thermal conductivity. Alloy. «: e 
annealed for 5 days at 1100°C and their Brinell hardness determined. 13: «' d 
not vary fr the hardness obtained after annealing for 1-2 hours at 1470°C. 
oP ge ) Cr inereases hardness to 300 with 25% Pt, rapidly drops ‘o a 

um wi 


34% Pt, brings it to 280 with 45% Pt, lowers it to a seer d 
minimum wi 50% Pt sending it to another maximum of 280 with abo GO 
at. % Pt, ifter which the hardness decreases gradually to that of pure /’t. 
Minima cort:spond, apparently, to intermetallic compounds PtCr. and |’ (r. 

g from 1100°C. and 1450°C. does not change hardness. Qu* « ing 
from under ‘he melting point makes the alloys too brittle for hardness me) “re- 
met. In Gucnehed state all alloys form solid solutions. In annealed :°*‘e 
alloys up to 25 at. % Pt form solid solutions, PtCre is formed at 33.3 -' % 
Pt, PtCr is ‘ormed at 50 at. % Pt and a higher Pt content than 65% results 


in @ series of solid solutions. Alloys with about 34% Pt form acicular cr.s‘als 
after annealir: which are changed into a granular solid solution by quenching ir.m 
above 1450° Annealing develops in 45-67 at. % Pt alloys a combina‘io of 


acicilar and ‘win structure transformed into a typical solid solution by que chi. 
Cr makes Pt brittle so that wires cannot be made from alloys containing rire 
than 3.86 Weight % Cr. At this composition the specific resistance at °~°C 
ind 100°C was 63.38 and 64.65 as compared with 10.882 and 13.797 fo tare 
Pi. With Cr less than 14 at. % HsSO« and HNOs have no effect and |¢:ti g 
in air at 1100°C. for 5 days is likewise without effect. Ha (111) 


Crystal Densities of Industrial Brasses from X-ray Data. E. A. Owry & 
WELYN Pickup. Journal Institute of Metals, Vol. 55, Advance: Cony 
No. 672, June 1934, 8 pages. The available data on lattice parameters of ( u- 


Zn alloys are summarized. Methods for calculating densities from the: ota 
ae described. Porosity of brasses can be calculated most accurately by comparing 
taleulated values of density with observed values. Alloys. however, must | n 


true equilibrium if reliable results are to be obtained. 4 references. JLG (11a) 


Some Properties of Heavily Cold-Worked Nickel. H. Quinney. Journal Jn- 
stitute of Metals, Vol. 55, Advance Copy No. 667, May 1934, 12 pages. 
Samples of Ni were cold worked by torsional stresses and the Curie point ceter- 
mined. Cold working raised the point found or. heating, but the point retur-ed 
to its normal Position on cooling. With Ni ef 99.62% purity the Curie point 
mis at 330°C. With Fe, cold working did not affect the temperature of the 

point because the effects of working were removed before the point was 


JLG (ila) 


at Alkaline-Earth Metals. Cuartes Harpy & Paut M. Tyter. Chemi- 
seen Journal & Chemical Engineer, Vol. 92, Apr. 14, 1933, pages 

- A discussion of metallic Ca, Sr and Ba; their physical properties, 
we, alloys, metallurgical applications, availability, and costs. JN (11a) 


ee grten Germanium-Tellurium (Das System Germanium-Tellur) W. Kiem 
va. 18 ISCHMUTH, Zeitschrift fiir anorganische und allgemeine Chemic, 
Gets June 29, 1934, pages 249-251. The diagram of state of the system 
e end established. it is very similar to that of Sn-Te and Pb-T« n'y 
Mt ni cal compound exists. GeTe which melts incongruently at 725+3°C. 
4 ures could be obtained by synthesis in an evacuated quartz tube. Ge'e Jas 
tacked, appearance, a density (at 25°C.) of 6.20+0.02; it is little at- 
attacks fven heated, by concentrated HCl and H2S04 and by H2O2. Strong HNO; 
oy ~Ay little also cold, somewhat more when heated. It is dissolved com !'etely 
ms 4. Tegia and Hee-HCl mixture. 4 references. Ha (lla) 


Tee Behaviour of White Bearing Metals When Subjected to Various De‘ormation 

!—indentation Tests. A. S. Kennerorn & HucH O’Neu1.. 
Aavendix on An X-ray Examination of Babbitt Metal and of the Age-Hardexing 
R “Alkali Alloys. G. S. FARNHAM. li—Tensile ‘ests. 
. ARROWS at rT iy. 


Part I11—Pounding Tests. H. Greenwoop. Journal Jn- 
9 wt Metals, Vol. 55, Advance Copies Nos. 674, 675, & 676, July 1934, 
tmtaining Tests were made on high-Sn alloys of the Rabbitt type, an rlloy 
PD bean Mimost equal parts of Sn and Pb, high-Pb bearing alloys, and slkali- 
had ny alloy, pure Sn and pure Pb. Small amounts of Cd, Mg, Ni, and Pb 
vith ball Mer _.0 some of the Babbitts. Several types of indentatioy tests, 


14 elerated With cone, were made on each alloy. Tests were made at room 
The addition temperatures. The Herbert pendulum appeared to give valuable data. 
ture of Sas 1% Cd to Babbitt increased the hardness at 150°C. The struc- 
MO type in Babbitt was determined by X-rays and found to be of the 
tirmsponde,t ‘h a= 4.099 A. U. The CuSn phase in Babbitt (the needles) 
‘eating to CuSn (63% Sn). Two phases were found in the P»-alkali 
} Tensile tests, including stress-strain curves, showed the in“uence 
= and casting conditions on tensile properties. Pounding tests 
ade Samples did not yield the desired information. Tests were then 
7 bearing-shaped specimens with a cylindrical indenter at temperatures 


Wang and 150°C. Babbi 
, tt with Cd gave the greatest resistance to 
rr % references, JLG (11a) 
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The Bronzes (Les Bronzes). Goprror. Revue de Fonderie Moderne, 
Vol. 28, May 25, 1934, pages 141-145; June 10, 1934, pages 163-166. The 
advantages of using, in many cases, Cu alloys, in particular bronzes, instead 
of steel because of rusting, high melting point, difficulties of molding of the 
latter, are pointed out. Properties and numerous industrial applications of 
bronzes are described; the behavior of bronzes under friction as bearing metal 
as dependent on lubrication and nature of metals in contact is discussed; the 
friction coefficient is, for the same bronze and the same lubricant, the Jower 
the more homogeneous the structure of the metal bearing on the bronze. The 
nature of the bronze applied as bearing metal can, therefore, change very much 
according to the nature of the second metal. Equilibrium diagrams and proper- 
ties of ordinary and Al bronzes are given. Ha (lla) 

The Free Energy of Formation of Lead Amalgams. Cretc S. Hoyt & Ges- 
HARD STEGEMAN. Journal of Physical Chemistry, Vol. 38, June 1934, 
pages 753-759. Concentration cells having pure Pb as one pole and Pb amalgams 
of varying concentration as the other have been constructed and their potentials 
measured. Reproducible potentials are secured with amalgams up to 66 at.% 
Pb. The amalgam is saturated at 0.0142 mole fraction at 25.00°C. and all 
amalgams between that concentration and 0.66 give the same potential. The free 
energy of formation of amalgams up to a mole fraction of approximately 0.50 
have been calculated as well as the activities of Pb and Hg in the amalgams. 
The heat of solution of Pb in unsaturated amalgams has been calculated from 
the temperature coefficient of the e.m.f. EF (lla) 


The Properties of Aluminum and Two of its Alloys at Elevated Temperatures. 
‘ Howett & D, A. Paut. Metals & Alloys, Vol. 5, Aug. 1934, 
pages 176-179. Reports the effects of prolonged heating of pure Al, 1.25% 
Mn-Al alloy, and 1.25% Mn, 1.0% Mg-Al alloy on the stability of physical 
properties as shown by elevated temperature tests of both the short and creep 
type and room temperature tests. Results indicate that prolonged exposure to 
200°-S00°F. is without effect, % hard Mn-Al alloy shows no noticeable Joss 
of hardness by heating to 300°F. and other alloys only slight loss. Heating at 
212° and 300°F. of pure Al and Mn-Al alloy in strain hardened condition re- 
sults in 20% increase in yield point with no change in tensile strength. Full 
hard tempers of all alloys lose their hardness more rapidly than % hard and at 
temperatures about 100°F. lower. WLC (lla) 

Special Alloys (Spezial-Legierungen) Zeitschrift fiir die gesamte Giesserei- 
praxis, Vol. 55, Apr. 15, 1934, page 164; Apr. 29, 1934, page 191. The 
composition, properties, and applications of “the following alloys are discussed: 
(1) Emperor bearing metal, (2) Erhard bronze, containing Zn, Cu, Al, (3) 
Haberland composition, practically a pure Sn bronze with 10% Sn, distin- 
guished by corrosion stability. (4) Haberland metal, a pure binary brass with but 
13% Zn, (5) Halumin, a Japanese Al alloy containing 2.3% Mn, 2% Ni, 1.5% 
Cu, .5% Fe and .1% Si, (6) Hamilton gold, (7) Hammonia bearing metal 
containing 64.5% Sn, 32.3% Zn and 3.2% Cu. GN (lla) 


Lithium Production and Uses. Chemical Trade Journal & Chemical 
Engineer, Vol. 91, Sept. 30, 1932, pages 297-299. Abstract of 27-page mono- 
graph isued by Mineral Resources Department of Imperia! Institute, London. See 
Metals & Alloys, Vol. 4, Sept. 1933, page MA 275. JN (11a) 


New Types of Silumin (Nya typer av silumin) Erik Hatustrim. Teknisk 
Tidskrift, Vol. 64, June 16, 1934, pages 252-254. Gives analyses and physical 
characteristics of a series of new siluimin alloys recently brought out in Germany, 
such as copper-silumin with 0.8% Cu and 0.3% Mn; Silumin-beta with 0.3% 
Mg and 0.45% Mn, and silumin-gamma, which has the same chemical composition 
as beta but has undergone a hardening process, for 20 hr. at 150°, or for 
3 hr. at 510° C., followed by 20 hr. at 150° C. The small content of :nan- 
ganese used in these alloys increases tensile properties without affecting adversely 
the corrosion resistance. Casting in sand, metal molds, and die casting of the 
alloys are discussed, also their use in airplane construction. Cobalt and chromium 
may have the same effect as manganese. Silumin-gamma when subjected to Jong 
hardening treatment may show tensile properties and hardness twice as high as 
copper-silumin, and also greater corrosion resistance. These alloys also show reat 
fatigue resistance. BHS (lla) 


New Bearing Materials (Neue Werkstoffe fiir Lager) Technische Blatter der 
deutschen Bergwerkszeitung, Vol. 24, Apr. 8, 1934, page 213. Discusses 
the following new bearing metals: (1) a series of bearing alloys containing 
Cu, Zn, Si as processed by Hirsch, Kupfer-und-Messingwerke, Eberswalde, (2) 
bearing alloy of Th. Goldschmidt containing Sn, Sb, Cu, Ni. These alloys possess 
excellent running qualities and are especially fit for heavy loaded bearings of 
high speed machines, typical composition: 77% Sn, 15% Sb, 15% Ni, 3% Cu, 
0.1% P, 0.5% Mn, 2% Cd, (3) a series of Pb bearing alloys developed by Ricard, 
Paris, containing 23-38% Pb, 52-68% Cu, 5-8% Ni, 2-4% Si, 0.5-1.5% Fe, 
(4) forged bronzes made according to a patent of Heraeus, Hanau, distinguished 
by best fatigue properties (5) Volvit bronze of Osnabriick, Kupfer-und Draht- 
werke, made of purest Cu (91%) and Sn (9%); this bronze in shape of 
drawn tubes possesses high tensile strength (40 kg/mm.?) and elasticity. GN (11a) 


New Developments and Experiences with Beryllium (Neue Entwicklungen und 
Erfahrungen mit Beryllium, dem leichtesten Metall) Technische Blatter der 
deutschen Bergwerkszettung, Vol. 24, June 3, 1934, page 344. Briefly 
discusses properties of Be bronze, Be-Ni alloys and Be special steels on Cr-Ni 
base being distinguished in particular by high hardness, high resistivity against 
corrosion by acids and high hot tensile strength. GN (11a) 


Tellurium Lead Resistant to Corrosion. Engineering & Mining Journal, 
Vol. 135, July 1934, page 333. Pb containing less than 0.1% Te is superior 
to ordinary Pb in its resistance to corrosion by acids, its greater tensile strength, 
its inereased resistance to fatigue failure, and its generally better working 
qualities. The grain formation is extremely fine and uniform. WHB (11a) 


The Resistance of Manganese Arsenide. L. F. Bates. London, Edinburgh 
and Dublin Philosophical Magazine and Journal of Science, Vol. 17, 
Apr. 1934, pages 783-793. The variation of electric resistance of manganese 
arsenide with temperature was found to have an intimate connection with the 
energy of spontaneous magnetization; it is represented by an irregular curve. 9 


references. Ha (11a) 
Ferrous (11b) 
E. 8S. DAVENPORT, SECTION EDITOR 
Some Observations on High-Speed Steel. E. Wrovowson. Mechanical 


Worid & Enginecring Record, Vol. 95, Apr. 13, 1934, pages 358-360. Crucibie 
steels are superior because the “body” enables them to withstand exacting service 
conditions. Open-hearth furnace steels hardly come within the scope of quality 
steels. The composition of any ‘‘as cast’’ ingot, particularly of high-speed steel 
containing up to 38% alloys, varies from surface to center due to selective 
freezing, with the resultant formation of eutectic areas. Forging achieves destruc- 
tion of the original coarse structure, with consequent equalisation of chemical 
composition. Ingot defects and core weakness are discussed. Importance of a 
slow rate of cooling from, or heating to, forging temperature is stressed. Cold 
work introduces a permanent state of tension and weakness which no annealing 
or similar operation will eliminate. Composition of steels discussed: 0.65-0.80% 
C; 14.0-22.0% W; 3.5-5.0% Cr; aaa V; in special cases 5.0-12.0% Co. 
Low thermal conductivity demands slow even heating. Hardening temperature 
varies between 1275° and 1325° €. Effect of incorrect heat treatment is il- 
lustrated by photomicrographs. High-speed steel develops its greatest degree of 
toughness and ductility when tempered at 500° C. but to produce maximum 
secondary hardness the tempering temperature should range between eee til 4 
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Sublimed tron (Ueber das sublimierte Eisen). W. Kroti. Zeitschrift fir 
Elektrochemie, Vol. 40, June 1934, pages 303-306. The vapor pressure-tempera- 
ture curve of metals shows considerable pressure at high temperatures while at 
lower temperatures very low pressures are observed. 


Temperature °C to Temperature °C to Melting 
develop pressure of develop pressure of point 
760 mm. Hg 0.001 mm. Hg nA 

Co 3168 1254 1478 
Fe 3235 1267 1533 
Mn 1900 S61 1264 
Ni 3147 1250 1453 
Zn 906 296 419.4 
Mg 1070 576 650 
Ca 1174 731 850 


This suggests the possibility of subliming Fe at iow temperature by reducing 
the pressure. An experiment resulted in sublimation of 0.054 g. Fe per cm.’ 
per hr. at 1100°-1200° C. The production of very pure metals by sublimation 
was iudicated to be out of the question due to volatilization of impurities. Ha (11b) 


Measure of Stress in Cast Iron (Ueber das Mass der Anstrengung bei Gusseisen). 
A. Leon. Mitteilungen des Technischen Versuchsamtes Wien, yearly 
Vel. 22, 1933, pages 17-42. Various theories for expressing stresses in materials 
are discussed with particular reference to linear, plane and spatial stresses in 
cast Fe. Numerical values obtained in experiments by various methods are evalu- 
ated statistically; Mohr’s theory is found to be the most satisfactory for con- 
necting tensile and compression fracture. 8 references. Ha (11b) 


Quality or ‘Body’ of Carbon Tool Steel, Crucible Melted. Frepericx C. A. 
H. Lantsperry. Metal Progress, Vol. 25, Mar, 1934, pages 20-23. Carbon 
tool steel still holds an important place as raw material for tools. The use of 
alloy steel, tool and structural, proceeded only as the treatment problems were 
solved. True index of quality is dependability; this comes with high grade raw 
materials, skillful melting and casting, proper analysis, freedom from mechanical 
inclusions of slag and uniform distribution of finely divided non-metallic matter. 
Skillful thermal and mechanical treatment in finishing will result in a steel with 
uniform response to heat treatment. The nature of the crucible process requires 
that these conditions be adhered to and its merit for production of tool materials 
is still recognized in Europe. WLC (11b) 


Chromador Steel. Engineering, Vol. 137, April 6, 1934, pages 415-416. 
From paper presented by Gilbert Roberts before the Institution of Structural 
Engineers, London, Mar. 22, 1934, entitled ““A New High-Tensile Steel for Struc- 
tural Work.’’ LFM (11b) 


Inverse (or Internal) Chill in Gray Cast Iron. C. Howert Karn. Foundry 
Trade Journal, Vol. 49, Oct. 12, 1933, pages 201-203. Deals with the com- 
paratively rare phenomenon of inverse (or internal) chill. Defines what is meant 
by internal chill and refers to experiences in the production of this defect. In- 
verse chill was largely independent of composition; for the same thickness of sec- 
sand molds; there appeared to be a critical casting temperature at about 1480° C. 
tion the defect was frequently found to be present in dry sand and absent in green 
Six main reasons have been advanced to account for this defect: steam (or moisture) ; 
superheating; mould condition; pressure; differential cooling. These are discussed 
together with the reasons why the last is the most acceptable. OWE (11b) 


The Value of Young’s Modulus for Steel H. H. Asram. Jrom & Coal 
Trades Review, Vol. 128, June 29, 1933, pages 1063-1064. See Metals & 
Alloys, Vol. 5, Sept. 1934, page MA 348. Ha (11b) 


Cast Iron Suitable for Nitrogen Hardening. J. E. Hurst. Jron & Steel 
Industry, Vol. 7, Nov. 1933, pages 47-52. See ‘‘Nitricastiron. Cast Iron 
Suitable for Hardening by the Nitrogen-Hardening Process,”’ Metals & Alloys, 
Vol. 4, Nov. 1933, page MA 354. CEJ (11b) 


Properties of Ferrite as Revealed by Scratch Hardness Tests. H. W. Gituetr. 
Metals & Alloys, Vol. 5, July 1934, pages 159-160. Review of scratch hard- 
ness testers shows them to be impractical for commercial work. Effects of Si, 
Mn, C and FeO on the hardness of ferrite are reviewed. WLC (11b) 


Effect of Various Alloys in Steel. N. L. Deusre. Heat Treating & Forg- 
ing, Vol. 20, July 1934, pages 326-330. Discusses effects of Mn, Ni, Cr, Mo, 
V, W, Si and Cu. Limited, with several exceptions, to the standard S.A.E. types. 

MS (11b) 

An Investigation of Welded Tubes of Copper Steel. L. Srnaisxi1. Stal, 
Vol. 4, Feb.-Mar. 1934, pages 61-71. The addition of 0.3% Cu to tubing stee. 
(0.1% €) inereases tensile strength 10%, hardness 12%, elongation 22%, 
resistance to corrosion in H2SO, 12 times, and in HNOs twice. The steel welds 
very easily. HWR (1l1b) 

Simple Facts about Common Steel. J. R. Mririer. Heat Treating & 
Forging, Vol. 20, Apr. 1934, pages 178-181; July 1934, pages 348-349, 359. 
Elementary discussion of manufacturing processes, elements usually present, effect 
of C content and of working, compositions for definite purposes, and special 
characteristics of Bessemer as compared to open-hearth steel. Part 2 discusses 
heating and rolling of steel. MS (11b) 


Hydrogen Embrittlement of Steel as a Function of the Amount of Hydrogen 
Absorbed (Die Wasserstoffbriichigkeit des Stahis in Abhangigkeit von der aufge- 
nommenen Wasserstoffmenge). P. BarpeEnHEUER & H. Pioum. Mitteilungen 
aus dem Kaiser-Wilhelm-Institut fiir Eisenforschung, Diisseldorf, Vol. 16, 
No. 11, 1934, pages 129-136. H can be absorbed by steel during pickling or by cath- 
odie electrolysis and has a harmful influence on mechanical properties, steel or iron 
becoming brittle after pickling. Bending and torsion tests were made and the 
deterioration of the material thus determined. The change brought about by H 
absorption disappears gradually on storage or during rapid heating, but the ori- 
ginal condition is not restored. Cold working favors the removal of H. Ab- 
sorption of H at room temperature decreases with increasing degree of cold- 
working. Ha (11b) 

Copper Improves Steei Properties. H. Foster Bain. Steel, Vol. 94, Apr. 16, 
1934, page 32. Abstract of address before the Cleveland Chapter of the American 
Society for Metals, Apr. 9, 1934. Research work at Battelle Memorial Institute 
indicates that 1.5% Cu in rolled steel improves physical properties 10-20% 
without heat treatment; heat treatment effects an additional improvement of 
10-15%. Tensile strength of cast steel is raised 10-20%. Addition of Cu to 
malleable Fe ,improves physical properties. Cu stools are being used for casting 
steel ingots. MS (11b) 


Mechanical Properties of Commercially Pure Iron (Armco type). M. Arono- 
vicu. Stal, Vol. 4, Jan. 1934, pages 74-77. (In Russian). Specimens of 
commercially pure iron were tested in the as-rolled, normalized, quenched, and 
quenched and drawn conditions. As rolled, the specimens had a proportional 
limit of 17.9-22.3, yield point 18.4-24.4, ultimate strength 31.1-33.6 kg./mm.*, 
elongation 28.8-38.7%, reduction of area 69.0-82.9%, and an impact resistance 
on Charpy test of 10.6-19.0 kg.-m./em.? HWR (11b) 

Special Foundry and Alloy trons in 1933. J. E. Hurst. Jron & Steel 
Industry, Vol. 7, Jan. 1934, pages 113-114. WNicrosilal with a typical com- 
position of 1.8% TA., 6.0% Si, 18.0% Ni, 2.0% Cr, 1.0% Mn shows high 
resistance to scaling or oxidation. This alloy together with Ni-resist possesses 
excellent welding properties. Alloy cast irons suitable for hardening and temper- 
ing purposes are Ni-Cr, Cr-V, or Cr-Mo irons. Improved resistance to wear has 
been shown for “‘Nitricast’” iron or Al-Cr alloy cast iron suitable for nitrogen 
hardening. Heayy duty cast irens of ‘‘Ni-tensile’’ or Meehanite type =, . a 
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Wear Tests on Cylinder Liners (Verschleissversuche an Zylinderlaufbiichsen) 
P. A. HELLER. Zeitschrift Verein deutscher Ingenieure, Vol. 78, May 12 
1934, pages 591-592. Tests to determine the wear of material used for cyl- 
inders or cylinder linings of combustior. motors were made under actual operg 
conditions. Of the 4 materials investigated, gray Fe as cast, Cr-gray Pe ojj- 
refined, Cr-Ni gray iron oil-refined, and gray iron refined and nitrided, the 
material is by far the best. Wear ceased to increase after 10-20000 km. while 
it was still going on in the others after 40-50000 km. The Brinell han. 
ness of the materials, in the order named, was 238, 488, 502, 1050 respectively, 


Ha (11b) 

Dynamic Properties of Steel Castings. Frep Grotts. Transactions Ameri. 
can Foundrymen’s Association, Vol. 5, Apr. 1934, pages 538-553. Data 
presented to support view that impact tests give more reliable information on 
the ability of cast steels to resist shock in service than do tensile tests. Type 
of inclusions, grain refinement and proper distribution of ferrite as shown by 
micrographs may correlate with impact values. No relation appeared between 
the values for tensile strength, elongation or Brinell hardness and impact values, 
Some correlation may exist between yield point, reduction of area, or fatigue 
resistance and impact values. Heat treatment is of special importance. Many 
so-called mysterious failures encountered in service are caused by lack of impact 
strength. CEJ (11b) 


New Development in Electrical Strip Steels Characterized by Fine Grain Struc. 
ture approaching the Properties of a Single Crystal. N. P. Goss. American 


Society for Metals, Preprint No. 30, 1934, 21 pages. Describes development 
of new electrical strip steel which is fine grained, but through manipulation of 
hot rolling, heat treatment and cold rolling possesses single crystu! properties, 
The fine grains are distributed entirely at random and magnetization curves show the 
same symmetry and magnitude as single crystals of the metal. WLC (11b} 


Effect of McQuaid-Ehn Grain Size on Hardness and Toughness of Automotive 
Steels. H. W. McQuatip. American Society for Metals, Preprint No. 16, 
1934, 19 pages. Data are presented on the tensile strength of the case of car 


burized S.A.E. 1020, 2315, 4615, 2512, 3115, and 6115 as termined in 
transverse bend test showing greater strength for fine grained Value of 
fine grained steels in making direct quench from carburizing possible is noted. 
Application of grain size specifications to variuus types of work is discussed 
and recommendations tabulated. WLC (11b) 


Cold-Deformation and Treatment of Alloy Steels for the Manufacture of High- 
grade Precision Bolts and Their Use in Automobiles (Kaltverformung und Ver. 
litung von Edelstahlen in bezug auf die Herstellung hochwertiver, vergilteter 
razisionsschrauben und deren Verwendung im Leichthau). Karc Scurmz, 
Automvbiltechnische Zeitschrift, Vol. 37, May 25, 1£34, pages 275-277. 
By using the latest knowledge of conditioning alloy steels by |-deformation, 
ee - screws for automobiles were standardized and the following properties 
obtaine 


Minimum Tensile 

Elastic Limit Strength 

Material kg./mm.? kg./mm.? 
StC 35.61 33.0 55/65 
VCN 15h 52.5 75/85 


Ha (11b) 

Effect of Thickness and Composition on Separately Cast Cast iron Specimens 
(Die Wandstarkenempfindlichkeit getrennt gegossener Gusseisenproben und ihre 
Beziehung zur chemischen Zusammensetzung). P. Heiter & H. June 
BLUTH. Archiv fiir das Eisenhiittenwesen, Vol. 8, Aug. 1934, pages 75- 
82. In separately cast specimens of cast Fe of circular cross-section, the tensile 
strength decreased exponentially with increasing thickness of section. The effect 
of thickness of section increased with increasing C-+Si content. Similar results 
were obtained for transverse bending strength. SE (11b) 


The Magnetic Properties of Cast Iron (Die magnetischen Eigenschaften des 
Gusseisens). E. SOHNCHEN. Archiv fiir das Eisenhiittenwesen, Vol. 8, 
July 1934, pages 29-36. Contains a large amount of data on the magnetic 
properties of carbon and alloyed cast Fe. Finely divided graphite gives a higher 
coercive force than coarse graphite; the higher the ratio of graphitic to com- 
bined C the lower the coercive force and the higher the permeability. Ni addi- 
tions improve mechanical properties without materially changing magnetic prop- 
erties. High Ni and Mn give a useful non-magnetic iron. ? is without effect. 
Al in small amounts causes magnetic softening; in larger amounts, hardening; 
Cr causes magnetic hardening. SE (11b) 


Alloy Steels—Their Properties and Use. W. H. Hatrretn. Jron & Steel 
Industry, Vol. 7, Jan. 1934, pages 129-133. Alloy steels have replaced ordinaty 
C steels in numerous branches of engineering. Increased hardness and tensile 
strength may be attained by careful alloying and heat-treatment. W, Co, Ma, V, 
Cr and Ni, usually in association with high C, are introduced singly or in combina- 
tion for purposes in which high hardness is necessary. Ni-Cr case-hardening steel 
and Cr-Al steel of the “‘nitralloy’” type are applicable in parts requiring mati- 
mum resistance to wear. Stainless steels of the high Cr or high Cr-Ni type 
with additions of W and Si are available. CEJ (11b) 


General Relations Between Grain-Size and Hardenability and the Normality of 
Steels. E. S. Davenport & E. C. Batn. American Society for Metals, 
Preprint No. 18, 1934, 43 pages. The rate of transformation of austenite t 
pearlite at any temperature in ordinary medium or high C steel is related to 
grain size of austenite. Greater grain boundary area of fine grained od 
provides more transformation centers than coarse grained austenite resulting in less 
undercooling for a given rate of cooling; fine grained steel thus possesses lower hart 
enability. After solution of the carbide a uniform grain size is quickly grail 
if coarse, it will not coarsen much more, but if fine it may undergo is 
growth at some higher temperature. The restraint of initial grain = 4 
thought to be due to dispersed particles of minute size, either wig ‘aie 
special carbides and the more effective these particles are the higher well 
perature required for grain growth in the austenite. These particles, ollie: 
as grain boundaries, act as transformation centers of the austenite upon , 
thus the cause of fine grained condition as well as the condition i 
to produce shallow hardening. The transformation products of fine of stfue- 
tenite are tougher than those of coarse grained austenite. Abnormality he 
ture is caused by high carbon diffusivity relative to initial ractien (11b) 
is most pronounced in nearly pure Fe-C steels having fine grain size. 


ur 
Directional Properties in Rolled and Annealed Low Carbon Steel. ArtHt 
Pumips & H. H. Dunxte. American Society for Metals retry 
No. 24, 1934, 8 pages. Report of the directional properties in net 028% Hot 
rolled and annealed steel of C 0.09, Mn 0.40, P 0.008, 8. Oar 0.09" 
rolled strip consisted of 7” strip in four thicknesses, 0.053”, 0. 630°, 705°. 
and 0.103” which were all cold rolied to 0.032” and annealed at 995°, 45° 
720°, 745° €. ‘Tensile tests were made at angles of Oy Sie 
67.5° and 90° to direction of rolling. In case of smaller pede was noted 
a slight increase in transverse as compared to longitudinal the maxim 
together with a decrease in elongation. In cold rolled shot ounts of redue- 
strength was found at 90° to direction of rolling for all fowrip showed 
1 ee St Beate reductions io seach 2, maxim tenet 
e@ case 0 er studies 00 
of 80° to direction of rolling. is made with similar WLC i11d) 
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FEw PARTS have to 














meet demands as se- 
vere as those encountered by automobile ring-gears. 
Steel for ring-gears must combine great strength 
and high shock resistance, to stand the stresses en- 
countered in use, with easy machining and uniform 
heat-treating properties to facilitate production. 
In perfecting Bethlehem Nickel- Molybdenum 
Gear Steel untold effort has been devoted to the 
development of melting practice that will turn out 
Consistently, heat after heat, gear steels that meas- 
ure up to exceptionally high standards in respect 
to all of these points. Of course, close adherence 
‘0 the customer’s specifications and cleanliness of 


the steel are fundamental, and taken for granted. 














But beyond these basic factors are other proper- 
ties, less easily specified or controlled, that the 
melter must keep in line by the exercise of highly- 
developed “steel-making sense.” 

Ability to do this has come as the natural out- 
growth of years of close liaison, maintained by 
alert metallurgists, between the customer’s plant 
and the open-hearth furnaces. 

The result is that in tooth strength, in ma- 
chinability, in uniform heat-treating character- 
istics, in freedom from warpage, Bethlehem Nickel- 
Molybdenum Gear Steel is outstanding. It is used 
in the ring-gears and pinions of many of today’s 


motor Cars. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM 7c ALLOY STEELS 
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EFFECT OF TEMPERATURE ON 
METALS & ALLOYS (12) 


L. JORDAN, SECTION EDITOR 


The abstracts in this section are prepared in codépera- 
tion with the Joint High Temperature Committee of the 
A.S.M.E. and the A.S.T.M. 


Prevention of Crusting on Boiler Safety Plugs. H. N. Bassett. Mechanical 
World & Engineering Record, Vol. 95, Mar. 23, 1934, pages 275-276. 
Causes of the failure of safety plugs are dealt with. The common cause is the 
formation of scale and the ‘“‘picking up’ of Cu, both of which raise the melting 
point. Analyses of different scales are tabulated and discussed. It is advisable 
to use a bronze for the body of the plug containing as little Zn as possible to 
avoid the absorption of Zn by the Sn filling. The absorption of Cu is important, 
because Cu up to 1% reduces the melting point of the Sn filling, but any Cu in 
excess of this causes a considerable rise in the melting point. It is therefore 
necessary to pour at as low a temperature as possible. The bores of the plugs 
should be well tinned before filling. Kz (12) 


Erection of High-Pressure Steampipes. H. C. Younc. Mechanical World 
& Engineering Record, Vol. 95, May 18, 1934, pages 473-474. Abstract of 
a paper, ‘“‘Some Power Plant Erection Problems,’’ presented to the Manchester 
Association of Engineers. Deals with the selection and method of application of 
bolts to insure steamtight joints. Discussion of creep rates of alloy and mild 
steels at elevated temperatures. To withstand the effect of creep it is necessary 
to use alloy steel bolts and strain them equally. Kz (12) 


Creep Resistance of Structural Steel and a Simplified Testing Method (Dauer- 
standsfestigkeit von Baustah! und ihre vereinfachte Ermittiung). HvuBeErtT 
JuretzexK & Franz Saverwarpv. Die Wirme, Vol. 57, Apr. 28, 1934, 
pages 267-273. 7 structural steels of the plain C and low alloy type (analyses 
given) were subjected to creep tests at 400°, 500° and 550°C. for several | undred 
hours. The creep resistance was found to increase with rising C contents avd was 
higher with alloy steel than with plain C steel. A steel containing 0.341% Mo 
(.155% C) showed the remarkable creep strength of 9 kg./mm.? at 550°C. Cast 
steel with .30 C, .64 Mn, .41 Si showed the same properties as a low-C steel of 
.115 C, .48 Mn at 400°C. but displayed superior properties at higher temperatures 
This behavior is ascribed to the Si content. The main object of the experiments 
was the development of a simplified creep test equipment which requires only 1 
test bar submitted ‘to gradually increasing loads. The authors show that the results 
of their short time test coincide with previous results from long time creep tests. 
Immunity to creep is defined by a limit of 1x 10-*% elongation/hr. 9 ce tin) 

2) 

Strength and hardness of different aluminum alloys at elevated temperatures 
(Warmfestigkeit und Warmharte verschiedener Aluminiumlegierungen). A. V. 
ZEERLEDER, BOosSHARD AND IRMANN. Zeitschrift fiir Metallkunde, Vol. 
25, Dec. 1933, pages 293-299. The modern use of Al alloys at temperatures 
from 200-300°C. requires accurate knowledge of their behavior at these tempera- 
tures; many results in the literature are of little use because of inadeuate 
specification of previous history, heat treatment, and details of measurement. 
Measurements are given here of yield pvint, tensile strength, elongation, Jsrinell 
hardness of 3 varieties of “pure Ai’ for conductor wires, 6 casting alloys, 
and 4 forging alloys over a temperature range from room temperature tu 400- 
500°: similar data are given showing the effect of stabilization and time of 
heating. These data are reproduced in 13 graphs. With discussion. RFM (12) 


Growth of Gray Cast Irons. Tuomas J. Woop. Jron Age, Vol. 122; July 
13, 1933, pages 12-13. Growth of Cast Irons at High Temperatures. Iron Age, 
July 27, 1933, pages 12-14. Castings that Keep Strength and Shape at High 
Temperatures. Jron Age, Aug. 3, 1933, pages 30-32. Includes a bibliegraphy 
of 58 references. Gives results of investigations by the International Nickel Co.. 
on the causes of growth in castings. Growth can take plac~ at sub-critical 
temperatures and at super-critical temperatures. Series of plain and alloyed cast 
irons were exposed within superheated steam line operating at an average of 
900° F. Alloyed irons were superior to plain Fe. Below the critical temperature 
the stability of combined C is a function of Si content. Low Si, Ni-Cr cast 
iron displayed exceptional resistance to structural deterioration in these tests. 
At temperatures above the critical transformation range the atmosphere in which 
heating takes place has marked effect upon the extent to which growth orcurs. 
Compositions resistant to growth in oxidizing atmospheres may be made gray 
and machinable by addition of sufficient amount of Ni. Combination of Ni and 
Cr is also useful for retarding growth. For resistance to growth in reducing 
atmosphere it is necessary to have either a well-dispersed ziapnite flake formation 
or a matrix which does not tend to ‘“‘crack’’ the gas to form free U. VS? (12) 


Allowing for Creep in Turbine Parts. A. G. S. Brown. Mechanical World 
& Engineering Record, Vol. 95, May 4, 1934, pages 427-428. Abstract of 
a paper. ‘Limiting Factors in the Development of the Turbine,’’ presented to the 
Rugby Engineering Society. Properties of materials used for turbine parts whic) 
have to withstand high pressure at elevated temperature and permissible creep 
rates for these parts are discussed. The effect of creep on various turbine parts 
is dealt with. A table shows the relative strength of mild steel, Ni-Cr, Ni-Cr-Mo, 
Cr-V. Cr-Si. and austenitic stainless steels at elevated temperatures. The percentage 
of Ni in Ni-Cr steels can be reduced to a minimum as it contributes very little 
to the creep-resisting properties of the alloys. Ni-Cr-Mo steel gives good results 
up to 500°-550°C. and the addition of Mo without Ni or Cr improves the strength 
of steel considerably at high temperatures. Research work has lately been carried 
out on low-carbon steel containing 0.1-0.2% C and 0.3-0.4% Mo. Kz (12) 


The Ductility of Chromium-Nickel Austenitic Steels at Elevated Temperatures. 
H. D. Newetrt. American Society for Metals Preprint No. 25, 1934. 19 
pages. Data presented show the effect of variovs special elements and composition 
variation on the ductility of Cr-Ni austenitic steels at elevated temperatures as 
measured by short time tensile tests. Factors affecting hot ductility are formation 
of ferrite, deoxidation effects produced by added element, grain refinement produced, 
and effect of added element on carbide stability and distribution. Elements tending 
to form ferrite improve hot ductility but their deoxidizing power and grain refining 
action are more potent. Si is an exception as it promotes hot ductility in the 
absence of ferrite. From the fact that low alloy steels show poor hot ductility in 
the region of the transformation to y Fe it is concluded that the non-ductile quality 
of these steels is associated with the austenitic nature and that the production 
of an austenitic steel having hot ductility approaching that of a Fe is impro able. 

WLC (12) 

Influence of Grain-Size on the High Temperature Characteristics of Ferrous avd 
Nonferrous alloys. A. E. Waite & C. L. CLark. American Soctety for 
Metals Preprint No. 15, 1934, 20 pages. Data are presented showing the effect 
of McQuaid-Ehn (inherent) grain size and actual grain size of two low-C steels, 
(0.50% Mo, and 1.25% Mn with 0.25% Mo) on the tensile, Charpy and creep 
values at room temperature, 800°, 1000° and 1200° F. Cu-Zn-Sn alluys (77-22-1 
and 59-40-1) were tested at room temperature and 300° and 600°F. It is 
indicated that actual grai~ size has an influence upon high temperature tensile 
properties, fine grained material showing greater strength over entire range con- 
sidered. The influence on ductility is not uniform but coarse grained material 
tends to give greater elongation while fine grained gives greater reduction of area. 
Creep tests indicate that below the lowest temperature of recrystallization fine 
grained material has the greater resistance to creep; above that temperature coarse 
grained material has the greater resistance to creep. WLC (12) 
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A Low Alloy Rail for Arctic Railroads. E. H. Scuvutz. Metal P 
Voi. 26, July 1934, page 48. Describes the properties of new low alloy’ sted 
(less than 0.2%C) made in basic Bessemer converter which shows improved 
resistance to impact at subzero temperatures. WLC (12) 


The Study of the Resistance of Steels to Corrosion at High T 

ques Idées Générales sur l'étude de la Résistance des Aciers co toa = 
Températures Elevées). Houpremont. Cha'eur et Industrie, Vol iB, = 
1934, pages 150-158. Paper read at the 3rd Congress of Industrial Rea 
Paris, Oct. 1933. The best method for determining the corrosion resistan 

steels at high temperature is by actual service. There are, however laboratoey 
tests which may prove useful. It is difficult to measure the oxidation ~4 
Weight losses do not give sufficient information and it is necessary to condhda 
the appearance of corroded samples. Results of laboratory tests do not pres 
agree with those of practice. Elements more oxidizable than Fe are Si, Mn w 
Ti, Zr, V, W, ete. Less oxidizable elements are Ni, Co, Cu, Mo. Elements of 
the first series are often used to alloy with Fe because the kind of Oxide layers 
formed by oxidation plays a large part in corrosion resistance. It is for this 
reason that Cr is a very useful alloy for corrosion resisting steels. Apart from 
Ni, elements less oxidizable than Fe are not widely used as alloying elements 
The effects of CN, N, H, S, S+0, etc., and of alloying elements on corrosion 
resistance to these media, are discussed. The corrosion resistance of steels is a 
very complex matter requiring the study of a great number of factors. FR (12) 


Properties of Materials at High Temperatures (Propriétés Général i 
a Hautes Températures). H. J. Tapseiy. Science et laluuare. Vel. he 
1934, pages 106-110. Article deals with following subjects. (1) Speed of testing 
in tensile test. (2) Plasticity of metals. (3) Plasticity changes with temperature 
(4) Plastic deformation as a function of time. (5) Plasticity characteristics of 
metals. (6) Negative sliding. (7) Ductility changes. Intererystalline cracks 
(8) Brittleness. : FR (1 

Equipment for Testing and Flow Resistance of some Steels at High T ‘ 
(Appareillage pour les Essais a Haute Temperature et Resistance aT Ecoulemmeane 
I. Musatt1 & A. Reaciort. Chaleur et Industrie, Vol. 15, Mar. 1934 pages 
247-262. Paper read at the 3d Congress of Industrial Heating, Paris, (ct. 10-14 
1933. Description of equipment used by the authors in their te: is given. 


Tests were made on 6 types of alloy steels at temperatures of 500°, 6y0° ° 
and 800°C. Austenitic steels with high Cr and Ni and some Si and W Bw 
much better than the other steels tested at the highest temperatur A steel 
containing Ni 19, Cr 4, W 20 had a lower resistance at 500°C. bu: a higher 
resistance at 800°C. than austenitic steels. Owing to its low content of Cr this 
steel was much more susceptible to scaling at high temperatures th: austenitie 
steels, FR (12) 


Thermal Autostabilization Method and its Use in the Study of So 
Resisting Steels (La Méthode d’Autostabilisation Thermique et ie Utilisation A 


l'Etude de Queiques Aciers Résistant a chaud). Ranove & PP. H 
Chaleur et Industrie, Vol. 15, Mar. 1934, pages 309-937, Paper read at the 
3rd Congress of Industrial Heating, Paris, Oct. 1933. Method descrived consists 


essentially of a tensile test in which is measured, as a function o time, the 
temperature insuring the permanence of length of the test bar. The bar itself acts 
through its reversible changes of expansion as an automatic dilatometric regulator. 
The method is adapted to the study of the properties of metals at hic tempera- 
tures. Tests made have led to conclusions supplementing the ideas of White and 
Clark; (1) When a steel has a single phase stable structure or when the second 
phase is inactive (globular condition), creep is influenced by the ecuicohesive 
temperature and grain size in the manner indicated by White and Clark. (2) 
Below the equicohesive temperature the resistance to flow can be increased during 
the test either by a hardening of the material of the grains or by precipitating 
a stable, harder constituent in the grain boundaries. (3) The resistance to flow 
of a steel above the equicohesive temperature can be increased if it is possible, 
prior to the test, to distribute in the grain boundaries a constituent which is stable 
at the test temperature. FR (12) 

Testing Methods for Steels at High Temperature (Considérations sur les Méthodes 
d’Essai_des Aciers 4 Haute Température). Dustin. Chaleur et Industrie, 
Vol. 15, Mar. 1934, pages 201-210. Paper read at the 3d Congress of Industrial 
Heating—Paris, Oct. 10-14, 1933. Report of the work of ‘Comité Belge pour 
l’étude du comportement des métaux aux températures élevées.’’ Eliminating con- 
sideration of corrosion, the causes of failure of metal parts at high temperature 
are (1) excessive plastic deformation, (2) intercrystalline fracture without deforma- 
tion, (3) structural modifications, (4) aging phenomena. The procedure in making 
creep tests in the author’s laboratory is as follows: Temperatures at which creep 
tests are made are first roughly selected. Then preliminary tests of about 50 
hours duration are made to determine the loads which will permit tests of 200-500 
hour duration. The author states that his Brussels laboratory works in close ¢0- 
operation with National Physical Laboratory and Kaiser Wilhelm Institute. FR (12) 


Contribution to the Development of Heat Resisting Alloys (Contribution au 
Développement des Alliages Résistants 4 la Chaleur). E. Prwowarsxy. Chaleur 
et Industrie, Vol. 15, Mar. 1934, pages 159-166. Paper read at Phe 3rd Congress 
of Industrial Heating, Paris, Oct. 1933. See Metals & Alloys, Vol._5, July 
1934, page MA 361. FR (12) 

Electrical Phenomena at Low Temperatures. J. C. McLennan. Electrical 
Review, Vol. 114, May 4, 1934, page 630. Abstract of Kelvin lecture de- 
livered before the Institution of Electrical Engineers, Apr. 1934. See _ 
Supra-Conduction in Metals,” Metals & Alloys, Vol. 5, Feb. 1934, page Ma 9) 

Steel for Pressure Plant. Effect of Hydrogen at High Temperatures. Chemical 
Trade Journal & Chemical Engineer, Vol. 93, Sept. 29, 1933, page 230. 
Abstract of a paper on the action of He on steel at high temperatures and pres- 
sures, presented by N. P. Inglis and W. Andrews before the Tron and Steel aay 
at Sheffield. See “Effect on Various Steels of Hydrogen at High Pr ia) 
Temperatures,” Metals & Alloys, Vol. 5, June 1934, page MA 290. IN 


Oxidation of a Low Carbon Steel in the Temperature Range 1650 to 2100 
Degrees Fahr. Crarence A. Sresert & CLarr UPTHEGROVE. ober et 
Society for Metals Preprint No. 3, 1934, 30 pages. Data are presented © 
the effect of temperature, time and partial pressure of O2 on the sealing of 5.A.2- 
1020 steel in the range 1650°-2100° F. A decrease in the amount é 
with increasing temperature occurs for all concentrations of O2 in range Co : 
The ferrous iron content of scales formed undergoes a similar reversal. The reversal 
occurs for all periods of time up to 6 hours. Effect of increasing time “— a 
in atmospheres of Os, air and 13% O2 is in general the same whether A 
perature is one at which scaling is increasing with increasing aang org the 
Fe++ content of the scale is found te decrease for temperatures  empent ae 
greatest retardation of rate of scaling with increase in time. For is found 10 
which show less falling off in scaling the Fe**+ content of scales ting with 12 
increase with time. For certain 02 concentrations retardation of sca -% pom cee | 
creasing temperature may occur without change in the degree of 0 in 
theory is advanced for the reversal in the temperature-loss in weigh AC (12) 
range 1800° to 2100° F. 13 references. (Ober die 

The Relation of Temperature to the Hardenability of a om aa 
Temperaturabhangigkeit der Verfestigungsfahigkeit von e- Mens). “1934 
& H. Grersperc. Zeitschrift fiir Metallkunde, Vol. 26, , Fisenhilt- 
135. A continuation of a previous investigation (Archiv hg of 4 
tenwesen, 5, 1929) in which measurements are made the af rat 
mens quenched after being struck with a drop hammer at temperatures to none at 
The work hardening is constant up to 500°C. after which it pone es irregular. 
700°C. The relation between temperature and work of deformation FNR (12) 
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CORROSION & WEAR (13) 


V. V. KENDALL, SECTION EDITOR 


Basic Studies of Wear in a Spindel Machine (Grundsatzliche Untersuchungen des 




















l 
Verschieisses auf der Spindel-Machine). W. Eirenper, W. Oerter & H 
ScHMALZ. Archiv fur das Eisenhiittenwesen, Vol. 8, Aug. 1934, pages 61 
$5 In wear tests of 0.1 to 1.75% C steels on a Spindel machine, the wear be 
came proportioned to the length of the wear path only after 100 meters of wear 
pat! “With increased speed the wear rose to a maximum, then decreased to 
ini mul iit of cold work; this was followed by a slow rise in wear. Chang — 
in pressur 1 similar effect. Wear-speed curves for a 200 meter run under 8 kg 
, load were U for comparing different materials. Wear decreased with increasing 
hardness al iin size. Lamellar pearlite gave less wear than spheroidized cemet 
tite. Retained austenite reduced the wear to a minimum at 15 to 20% retained 
| austenite; with more than that the wear increased again. Ni, Cr, W, Mn, additions 
| reduced the wear, especially Mn; V and Co had only a small effect jn reducing wear 2 
SE (13) 
. Numerical Results Obtained with Chemical Methods of Pickling Light and Uitra- 
| Light Metals after Corrosion (Résultats numeériques relatifs aux méthodes chimiques 
de décapage des métaux légers et ultra-légers apres corrosion). MarceL CHAUS 
sain & Henri Fournier. ‘Revue de Metdllurgie, Vol. 31, May 1934, pages et 
901-211. In most corrosion work the corroded specimens are cleaned by dissolving 
the deposit rmed For aluminum alloys concentrated nitric acid is used, for 
: magnesium a solutions of chromic acid. The amount of the base metal dis- 
solved by tl was determined as a function of the concentration of acid, of the 
. temperature f time. For aluminum acid attack at 35° C. is 1.5 gr/m*, at 
95° C. 14.1 1" Acid dilution brings the attack to a maximum at about 40% 
p eoncentratic { 19% solution attacks at the same rate as concentrated acid, but 
. the charact the surface produced is different The dissolution of Al js pro 
‘ portional t Figures are given for the ranges covered. A method is proposed 
for eliminat! the influence of the base metal dissolved. Corroded specimens 
; are pickled 1 definite time under definite conditions, dried, weighed and re 
pickled for t ume time and under the same conditions as before. The second ne ie 
i weighing pt the determination of the acid attack on the base to be dis 
1 counted in | ermination of the degree of scaling. Removal of currosion prod 
if ucts from M | its alloys can be made with boiling 15% solution of CrOs freed 
$ from the tr: f Cl by addition of 1% AgzCr04. A series of experiments with 
c two different solutions showed the detrimental effect on passivation of traces { 
) of H2804. A ition of 1% BatCr0« to the solution containing 1% AgeCrOa of 
{ any commer Os neutralizes the action of HeSO« producing uniform passivation 
4 and complet loving the products of corrosion. JDG (13) 
e On the Be r of Steel Tubes to the Action of Corrosive Agents (Ueber das 
's Verhalten vor hiréhren bei Einwirkung von aggressiven Stoffen). Montanistische — 
ie Rundschax XXVI, July 16, 1934, (Section Stahlbau-Technik), page 2 
Ss Heinrich Re discusses article under the above title which appeared in the 
r. May 16, 19 ie (See Metals & Alloys, Vol. 5, Aug. 1934, page MA 419), 
\- stating that 0d protection of seamless steel tubes may be obtained by paint- 
id ing them wi mixture of 70% blown asphalt and 30% Mikro-Asbest. This 
d forms a layer ng practically the same thermal expansion as the steel itself 5 
re BHS (13) 
: Double Ac Engine Piston Rods. Hetnricn Becker. The Motor Ship 
ig Vol. 15, Ma $+, pages 57-59. An analysis of the causes of failure in piston 
W rods shows t! yy steel is more liable to crack at the threads than open-hearth 
e, steel. Crack the point of maximum heat stress are also developed earlier jn , e ba 
le alloy steel thi open-hearth steel under similar condition, but only when corro- Orroslion esistance 
sion 1S a pred ing cause. The results of testing the effects of fresh water and 
. sea, water in t relation to corrosion effect with alternations of load on C steel 
:, and Cr-V stee the extent of 100,000,000 are also given. JWD (13) 
- at Behavior of Colored Zine Sheet in the Alternate Immersion Corrosion Test 6 
. Das Verhalten yefaroter Zinkbleche bei Wechseltauchbeanspruchung). W. Beck 
re & E. Vorker. Zeitschrift fiir Metallkunde, Vol. 26 Mar. 1934, pages 56-61 
4- dn sheets were hed, dried, and colored, and then subjected to alternate immer- 
ng Son in & corrosive bath of aqueous 5% NaCl with 0.1% H202. Immersion was 
op 2 or 7 min. in the bath and 58 or 57 min. in air. The coloring was obtained by e . 
0 30 min. immer in a strong FeCls solution; by 15 min. immersion in an am- —— 
0 monium molyt solution; by immersion jn ammoniated solution of Cu salts; by ] ? : l u m ~ O 
- iamersion in M ilt solutions; and by immersion in a chlorate solution. These 
)) solutions develoy e most beautiful colors on Zn. Curves are given showing the 
- +> alban of Zn sheet upon Rage ae “7 and —- oye “* 2 
y . shows the appearance o ve sheet after free air corrosion. n both * noenat witheninan te : . ‘ ee _ . 
4 tee a and the corrosive solution the Mn colored sheet shows the most improved - : se re istance i ie ee _ ext oe all the 
ly Oirosion resista Details in the coloring process are given. REM (13) rine ee every piec r Oo > i, “very arop of the 
2) : molten alloy possesses the same high corrosion resistance 
al —, f Electrolytic Zine and Refined Zinc (Uber die Korrosion von — inherent few finished piece. . 
ie- Metallkund, und  Ramnadexink). O. BAUR & G. SCHIKORR. Zeitschrift fiir 
ric Ri —1 i”, Pr I <0, Apr. 1934, pages 13-80. | Two samples of Tefined Zi 1 tals ee oe tadoes a 
7. 6.06080: Fi: : ( 017 G Cd, 0.001% Cu, 0.012% Fe, 0.006% Sn + Sb pag nil € ome metais, which are resis an only Ww en a 
9) + ® i Ms 0 ‘ait Pb, 0.010% Cd, 0.003% Cu, 0.008% Fe, 0.007% protective covering has been formed. [llium-G provides 
al 0.0008% Cd, 0.0005% On 0.neee ne) oe al te aoa ae hang a continued high resistance even when its surface is con- 
_ (1) attace » sAgpheerwe of these samples was studied under the following conditions tinually re-exposed by friction from packing glands or by 
ite ton, (3) A Bags r, both still and repeated immersion, (2) attack by acid solu . other close contact. 
nd of paris and vw Red oy sy liquids, (4) atmospheric attac k, (5) attack by plaster 
2) ene of moisture is ae ars, 19) pas — gay faba Thus Illium-G is superior in effectiveness and length 
00 SNEED fy attacked leas be teatral water than & and thet COs leeds to the of service regardless of the nature of your requirements 
production of atta ed less by neutral water than R, and that COs leads to th ge ‘ 7 ] : 
- general Hooch protective ay that - acid solutions, where H is or E it 
- nesicce «mMOre rapidly than R; that in alkaline solutions (soda, etc.) no 77 os 
“ gel ee: obtained; that no appreciable difference obtained in atmos 7 WRITE rO US 
od the neighbothon’ that atmospheric attack was least in rura! regions and greatest i Wa. shall a sled te eld ves al ain: pmetinel nail 
nee cement, and S 4m acid fumes; damp plaster of paris is more corrosive than damp d e fle é you with your corrosion pro )- 
ing than beech, and pape more rapidly attacked; linden wood is more corrosive lem. Send us a sample or sketch of the part, describe 
m- iy itunR rapidly attacked than E, though pine eS (13) the ceaditions. We'll give you our honest recommendations. 
> we bar sac 3 Burgess-Parr Company, Division of C. F. Burgess Labora- 
et Yor oe Metal Parts to Prevent Rusting. Machinery, London, Vol. 43, tories, Inc., Moline, Illinois. 
to tbs. of Nol aed 745. Bath made up from 1.1 pints of phosphoric acid, - 
in- tied, bath Posnary of manganese, 70 gallons of water. Ingredients must be well —_ . leu 
A “Silition for 9 — Mt to the boiling point. Parts have to be immersed in the boiling a 
the aimed that ours. The greenish deposit on the surface ean be brushed off It is t 4 
12) Dainted ~ A te: te treated may be assembled without fear of rusting. Wher i Ps 4 
die “INS chemical — form beneath the paint. Treatment is said to give protectior t ; 
wD = umes Kz (13) ae 5 
rs Agen ti, Painting of Metal Work. S. C. Britton & U. R. Evans. Iron ; es 
a: sie 'o' 5, 1933, pages 23, 68. Abstract of paper read before the 10 ' REG. U. S. PAT. OFF. E 
oc. Neture of metal: ciety. Life of painted metal work depends on 4 variables: (1) i Aan Pe 
at Chareter of sal (2) Presence of separating matter between metal and paint; (3) ’ (fA CORROSION RESISTING ALLOY 
Jat. Painted met) ne and (4) Character of the atmosphere, water or soil to which y ay on vie 
12) eer, by fesults exposed. Gives a summary of the effects of the 4 variables as si OE BE é e % 
Metals 4 Al $ of authors’ tests. See also ‘Practical Problems of Corrosion, 
ys, Vol. 4, Aug. 1933, page MA 271. VSP (13) N 
METALS & ALLOYS 
November, 1934—Page MA 539 











Cylinder Wear. lutomolle Engineer, Vol 44, June 1934, page 229 The 


record of a prolonged test j ervice of centrifucally east evlinder liners is given in 
a chart howing mileage, oil consumption and average cylinder wear over a period 
of 2 year The liner analysis is: 0.75% total ¢ 0.6-0.8% eombined C, 2-2.4% 
Si, 0.08% 8S, ORY PF. 0O.8-1.2% Mn: tensile streneth 16 tons/in’ The average 
wear after 2 years was O.006 } Ha (13) 


The Influence of Oxide Films on the Wear of Steels Samuet J. Rosenperc 


| ur lORpAS lmer ; et far Metu j reprint No AF wand 9 
pag Wear tests i Amsler 1 pecimet f hypo-, hyper-, and eutes 
toid toe] ive reported it if i rates of wear of all teel if iif are low 

| wor urlaee " imu) Covered wit xide films, that rats of wear of steel 

mpered t- iow temperatures tested In Oe atmosphere are also low and surfaces 
smooth and filmed witt ide of lighter eolor tha iif tested specimens, that rate 
6} wear of teeis tempered at higher temperatures in Oe free atmosphere are 
high and surfaces very rough and free from film, and that under certain conditions 
the absence of O« is conducive to wreatly inereased rates of wear. WLE (13) 


Some Optical Observations on the Protective Films on Aluminium in Nitric, 


Chromic and Sulohurie Acids | fronstap & T., Hoverstap Transactions 
Varada society, Vol. 30, Mar. 1934, pages 962-366. 10 references. In chromic 
P : ramate-chlorids iutions, only small changes in the optical properties 
af tural owiele im 0 Al were observed in eonceentrated HeSOQ,, the filmes 
were not protective In nitri id an alternate formation and breakdown of 
protective film occurred Approximate thickness of films on Al was calculated 
Vl mum men thickie ny Al ; natural film 110-180 A.U PRK (13) 


Some Optical Observations on the Passivity of Iron and Steel in Nitric and 


Chromic Acids | Ip rap & { W HoRGMAN Transactions Faraday 
. iol \ Vins 19%4 nage 40.36] 11 references Mirrors of iron 

' HNO HiglrOs, and of KCrO0y and KCl 
. ! | i nethod of ries The results, given in form of 
erat lj f | film j present when the metals are immersed in 
HWNG . ievw tu Natural films ure strengthened or replaced with 
denser filn The me hiekt of the oxide of passive film on steel in eon 
antrated MNO« @ wut 100 A.U., on iron and steel in Hel¥Oo of KOCrOy 4 
KCl about 80-40 AT tain teel about 10 A.U PRK (13) 


Report of Subcommittee IV on Methods of Corrssion Testing (Report of Com- 
mittee A-10 on tron-Chromium, ltron-Chromium-Nickel and Related Alloys) W, R 


Hlury (“hairmar Proceedings Imerican Society Testing Materials 
Vol . Pt ] YS, page 178-208 The purpose of this inv stigation was to 
istarming ti tent of awreement in data obtained by several laboratories fol 
lowing earefull pt ribed test procedures Samples of three commercially im 
portant alloy it . «¥ 17% Cr and 18-8 CrNi) were supplied to 15 industrial 
ul institutional laberatori for test by the salt-spray, boiling nitrle acid and 
the copper sulphate stain tests The conelusions were as follows. (1) Neither 
the it pray test nor the copper sulphate stain test may be considered as 
quantitative nor its results reproducible in the same or different laboratories. 
The data from both of these tests are likely to he erratic Henee, no important 
\y ion should be based on the data, concerning the suitability of an alloy for 
. wvivet rvice or the quality of a particular sample of an alloy (2) The boiling 
j } t j pable of furnishing accurate, reproducible, quantitative data 
hi may bh i determine the jiality of alloys sueh as those tested 
seul renor wnan herein lt showld he noted that within reasonably broad limits 
tii may } troy regardless of the servic eonditions to which the alloys are 
gg ae Pe VVK (13) 
Enamellied Parts for Well Pumps SHetpon N. Fiome Canadian Enaginees 
Vol. 66, Mar. 6, 1934, pages 15-184 Tests of deep-well turbine pumps having 
porcelain enamelled parts compared with the conventional materials demonstrated a 
thy or four-fold life for the former over the latter under very severe service 
ondition The advantages of the former are: inerease in efficiency due to lower 
frieti losses in the pump, maintenance of this higher eMficiency over a longer 
period of time under a given pumping condition due to resistance to abrasion, and 
wtion of the porcelain eoating as an insulator against oxidation and electrolysis 
aml its resistance to acids VVK (13) 
Corrosion in Non-Pressure Refining Equipment S. S. Swuarrer & J. E 
Porroce Refiner >» Natural Gasoline Manufacturer, Vol. 11, Nov. 1932, 
1) HR.579 {dil i.ae lournal Vol il. Nov 17, 10389, pages R800 
American Petroleum Inetitute Meeting Nov 1029 Corrosion in non-pressure refin 
ine eouipment | livided’ inte tanks lines stille and condensers letailed atten 
tion ie given the wu of ammonia for preventing eorrosion in condensers The tise 
of approximately lh ammonia per 1000 bbls, of erude will reduce iron losses 
by 80 to ONG VVK (13) 
Hard-Facing, Inserts and Plating Satisfy Hardness Requirements Arten F 

( LAR? Machine De on, Vol, ¢ May 1084, pages 297-80 Welding-on of abra 
resietant allo j shown by practical examples \ table wnmarizes 16 
yomercially important hard alloys, their eomposition, fleld of application, Brinell 
hares as deposited by oxy-acetylene and are welding ind «their peeuliat proper 
the Cases where hard-facing should be dismissed are discussed eritically Only 
passing mention is given to the W earbide group, while Fe-base alloys containing 
tr, W. Mn, Si, Co, Ni are stressed WH (13) 
Choosing Coatings To Preserve Metal. Hi. S. Rawpon. Steel, Vol. 04, May 21, 


1934, page 80 Abstract of paper read before the Detroit Chapter, American So 
elety of Metals. May 14. 1924. Reviews history of protective metallic coatings, dif 
ferent methods of applying them, practical wuss and methods of testing eorrosion 
resietanee Tice of eoatings for protection of ferrous materials against corrosion must 
he worerned hy type of atmosphere to be encountered in servies Outdoor corrosion 

; hein eomineted by a number of teehnieal organizatio vielil moet veeful in 
formation relative to services valus Result eo 6 far indicate that hot-dipped galvan 
iging eives life under adverse atmospheric conditions MS (18) 


Ravid Method for Determining Electro-Chemical Corrosion of Welded Joints 
(Essais ranides de détermination de ta corrosion électrochimique des assemblages 
soudés). Arrert Rowx, Comptes Rendus, Vol. 198, June 11, 1934, pages 
OF. 2nOR Method eonsists in placing two electrodes, one of weld metal and 
one of heee metal in eleetrolyte and measuring direction and quantity of emf 

1 furetion of time 


Polarity E.m.f 
Rase Metal Weld Metal Electrolyte of Weld 
Low € Steel non ft | Het, Arpoclic lnereases§ will time 
0 1.0.8 Mi srl thy is constant 
Low ( Steel » HO] Anodic Decreases with time 


afd then is eonstant 


Low ( Steel 0.904, C ; HeSthy Cathodic Decreases with time 
1.9%, Ni of and then is eonstant 


n4%9 tr and 


some tt 


Low © Steel ” 2% Hel Cathodic Decreases with time 
amd then is constant 

0.25% C; Plain C Steel 1% HeSOy Anodic Tnereases and then is 

0.5 to 1.2 Mn: constant 

0.5-1% Ct: FHC «18) 

05% Cn 
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The Perkin Medal, 1933. Chemistry and Art Corin G. Fins 


tna 

Society Chemical Industry, Vol. 53, Mar. 2, 1994, pages 191-195, Mra 
1934, pages 216-219 Methods of restoring and preserving marbles ind other 
stones, pottery, ivoris and wood, and bronzes are explained In restoring cor- 
roded bronzes, the oxides, sulphates, chlorides and carbonates in the erust utround. 
ing the article are reduced back to the original metal by making the object the 
cathode in a 2% sodium hydrate solution The process requires considerabi time 
hv 0-called bronze di ease’ is caused by the presence of ehloride j itmos. 
phere The atmosphere in museum cases can be kept free of moistur COs 
! by keeping Oda lime in the ense VVi (13) 

A New Protective Method for Corrosion of Al and its Alloys M ASA ORe 
TAZAKI Tetsu to Hagane, Vol 10, Jat >, 10384, page 19.44 (In 
Japanese. ) A new method by whieh Al and its alloys are well pr d from 
corrosion of sea water was invented rhe method is anodie oxidation e Sut 
faces of Al and its alloys in a bath of salt mixture, KNOs and NaNOs: the best 
result is obtained under the following conditions 

Al duralumin 

Temp. of bath 120°-250 SOO" + 10 
Voltage A.C io -V “5 =V 
Current density f amp./em. t amp./em 
rime 1 tw 0 min 
Corrosion tests were carried out in sea water with Al and its alloys t hy the 
new and other methods The oxide film obtained by the new met owed 
most excellent results Al and duralumin treated by the new pn | were 
ubjected to tensile tests, whieh showed little decrease in strenet (13) 

The “‘Eric’’ Process of Cleaning and Relining Water Mains. S. A Wi 
LIAMS Canadian Engineer, Voi. 66, June 19, 1934, pages 19-91 Erie 
proc consists in cleaning the main by serapers, fillir it with a old 
olution of bitumen and depositing the bitumen by electric curr h an 
electrode drawn through the pipe As the bitumen is deposited is an 
insulator and when the metal surface is covered ceases to deposit rode 
is ther moved to the next section After returning the solution to k the 
main is flushed out and ean be returned to service immediately Ihe s has 
been used in England and Seotland during the last four years wit ictory 
results . (18) 

Underground Corrosion of Ferrous Pipe. K. H. Locawn Civil ring, 
Vol. 4, Mar. 1934, page 129. Underground corrosion of pipes, whi he oil 
industry of U. 8S. A. alone causes an estimated annual loss of 885.001 pends 
more on the characteristics of the soil than on the type of ferrous p terials 
used. Where corrosion is serious, it may be combated by deep burial f vop 
per or copper alloy pipe, inereasing the wall thickness (corrosion seem slower 
after 4-5 yrs.), or using protective coatings (13) 

Protection against Corrosion (La Lutte contre la Corrosion). | RIESSE, 
Arts-et-Métiers, Vol. 87, Apr. 1984, pages 74-88 Importance of ion is 
first estimated, then theories for corrosion are reviewed, It is genera epted 
that at high temperatures corrosion is chiefly due to chemical action it low 
temperatures to electrochemical effects Selection of materials to resist rosion, 
non-metallic and metallic protective eoatings are reviewed and = te il and 
economic characteristies of each or are discussed Semi rt tant 
metals such as Armeo Fe and Ap 0 and Durapso steels, the latter be ctively 
Cu and Cr-Cu steels are deseribed Other steels of similar type ut ronean, 
Pravinox, Rombho and Durrombho, ete., are also dealt with R (13) 

Corrosion of Well Casirgs by Electrolysis, Streprarpn T. Power Water 
Works & Sewerage, Vol. 81, Apr. 1934, pages 112-114. The corrosion dif 
culties of underground water supplies are pointed out and methods for measuring 
stray currents in pipe lines explained Installation of insulating joints and the 
elimination, as far as possible, of contact between dissimilar metal e 
struction of wells, will prevent electrolytic corrosion Ha (18) 


Rates of Scale Formation on tron and A Few of its Alloys. K. Hrirnoinorer 
& B. M, LARSEN lransactions American Soctety for Stee reating, 
Vol. 21, Sept. 1938, pages 865-895. Sealing is considered as a diffusion process, 
The simple case of a plane bounded pure metal capable of forming more than one 
oxide, henee more than one seale layer, is treated mathematically It is shown 
that the thiekness of each layer, hence the thickness of the whole seale increases as 
the square root of time and increases rapidly with rising temperature, according to 
an exponential relation, These simple relations are not strictly valid for alloys of 
for sharply curved surfaces such as wires. These conclusions are confirmed for pure 
iron and pure copper and a few iron alloys by experiments using relatively long 


: b sehed bine » evaling pe 
periods of exposure and continuous weighing of the sample during the Hy Las 
riod Sealing of iron in water vapor and CO, proceeds at rates pot very di me 

" " " tall 1) 

from those in ait or oxygen, provided sufficient time is allowed for the attal Med 
; ~ han lieve is studies 

of steady state econditior The sealing of a few resistant a . ‘ 
WLC (13) 


Experimental Results on Variously Pigmented Oi! Base Paints Applied to Pai- 
kerized and Ordinary Steel Sheets and Subjected to Accelerated Corrosion Tests 
(Kurzpriifversuchsergebnisse liber die Verwendung verschieden pigmentierter Olgrune- 
ierung auf phosphatiertem und gewohnlichen Blechen). Fr. Kons Farben 
Zeitung, Vol. 39, Mar. 31, 1994, pages 331-834, Test results are presented in 
4 tables which show the behavior of red lead, lead white, Zn white, an chromate, 
Fe oxide and Al bronze powder applied as (1) base material, (2) primer ' a 
coat and (3) outer coat alone on Fe sheets in the as delivered and parkerized oars 
Visual examination took place after 30 and 60 days exposure to a solution of be 
Natl The oi! content of the primer was 10 and 20% In summary it ver "4 
sald that all of the coating combinations exhibited superior qualities wires, er - 
on the parkeriged sheets The most pronounced attack occurred at the ex: 
line NaCl solution-air. On the phosphatized samples the coatings consisting : A 
a primer (1) proved to be less stable than those exclusively representing “ynferiot 
coating (8). The water stability of the coatings proved to be the ~ mhatized 
the higher their ofl content, but this difference did not show up on yo 
samples after 60 days. On ofdinary carriers the coatings were completely sarkerised 
after 00 days exposure, but exhibited a relatively good appearance on P dllovs 
cheots even after a corrosion attack of 180 days. (See also Aetats « EF (13) 
Vol. 4, May 1988, page MA 138, L&.) : 


— , : Metals. 
The Reflectivity Method for Measuring the Tarnishing of Highly-polished mets 


l Kenworthy & J. M, WaALDRAM wel eee oe, peer for 
” gat 5 ) ages paratus am 9 
Advance Copy No. 668, June 1934, 10 page ADE described The = 


measuring both specular and diffuse reflectivity of metals are : value indica 

reflectivities ate combined by means of an empirical formula y 4 rich alloys ar 
. . , te on & ni 2 f ' . 

tive of the tarnish of a metal Results of tests « n ann aller a3) 

giver 

Part |.—The Tin-rich Tin-antimony- 


The Corrosion of Tin and its Alloys. 55, Advance 


) Tournal Institute of Metals, Vol. — 
eonper Alloys. T, P. Hoar. Jonrnei ge ~~" 
Copy No. 666, May 1034, 14 pages. The corrosion of & Seana 


allove was examined by electrolytic methods and by weight-loss 5%) 
mecunens immersed in dilute FIC, citric acid, and various tap enced pooh ed 
increased resistance, but additions of Cu ta the Sn-Sb alley yore tended t 
Soft waters produced tamishing, but hard waters did not. are Sng (18) 
produce pitting if there was a heavy chalk deposit. 
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[‘AKE the corrosion resistance of ARMCO 
STAINLESS STEELS for granted. It is there, even 
when these improved metals are exposed to chemical 
corrosives that would quickly destroy ordinary metals. 
And assume, too, that ARMCO STAINLESS STEELS 
fabricate readily when machinery and methods are 
night. They do, whether it’s form, draw, punch, 
spin, or weld. Then get down to surface finishes, 
and you'll find a higher degree of surface excellence 
than you ever thought stainless steels could possess. 
From “white pickled”’ to “‘high-luster’”’ every ARMCO 
Surface is clean, uniform, and finely finished. Let us 
show you the proof of the statement as we talk over 
your needs. Sheets, strip and plates—these are what 
We make and, as you will say, make well. Shall we 
send a trained ARMCO MAN—or perhaps a copy of 
Sr useful handbook? Drop us a line. 


THE AMERICAN ROLLING MILL COMPANY 


Execut ive Offices: 





Middletown, Ohio 


WADE TO HIGHEST METALLURGICAL STANDARDS 











Have You Given 
Due Consideration 


to Durimet? 
es 


Before you decide that your corrosion problems are, 
like tornadoes, lightning and floods, something be- 
yond your control, investigate the nickel-chromium- 
silicon alloy called ‘“Durimet.”’ 


It is a low carbon alloy (.07% max.), machinable, 
with high tensile strength even at elevated tem- 
peratures, and possesses remarkable corrosion re- 
sisting properties. 


For instance, it is especially recommended for weak 
sulphuric acid under oxidizing conditions: for all 
concentrations, including oleum, at room tempera- 
ture; for boiling, up to 15% concentration with 
or without oxidizing salts; for 90-98% up to 200°F. 


Durimet is used for pumps, valves, pipe fittings, 
tank fittings, parts for filling machines, shafts, 
stirrers, soldering jigs, in conjunction with sul- 
phuric acid, tartaric acid, aluminum sulphate, dyes, 
phosphoric acid, acetic acid, caustics and a large 
number of other corrosive liquids. 


If you think there is any question about the ap- 
plication of Durimet to your use, we will be glad 
to send you a sample bar for testing under your 
own conditions. 


The Duriron Company, Inc. 


432 N. FINDLAY ST DAYTON, OHIO 





Manufacturers of Chemical-Resisting 


DURIRON DURICHLOR 
DURCO ALLOY STEELS 


DURIMET ALCUMITE 
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APPLICATIONS OF METALS & ALLOYS (14) 


Metals and Alloys Used in Naval Engineering (Les Métaux et Alliages Utilisés 
dans la Construction Navale) Aucuste Le Tuomas. Sctence et Jndustrie, 
Vol. 18, Mar. 1934, pages 69-74. Subjects dealt with ean be summarized as 
follows: (1) Steels used in hull construction: High proportional limit steel 


is specified more and more for lightening hulls therefore semi-alloy steels eon- 
taining small amounts of Cr, Cu, Ni, Mo are used, as these steels must remail 
weldable, their C content must be kept low. Heat treated Cr-Ni steel casting are 


largely used. (2) Alloy steels are used in marine machines in the following 
cases (a) when parts must resist fatigue. It is pointed out that failures ir 
these applications are generally due to inclusions or incorrect heat treatment. (b) 
When strength at high temperature is required, in this case (Cr-Ni-Mo_ steel 
castings have proved very serviceable. (c) Alloy steels have also solved the 
problem of turbine blading manufacture. Typical steel used is of the A. T. V. 
type although Monel metal is also very useful in this connection. (3) Light 
alloys are used in many applications when pieces are not subjected to vibration 
stresses and not liable to come in contact with sea water and do not reach 
in service temperatures over 120°C. (4) Brasses and Cu-Ni (80/20 and 
preferably 70/30 are largely used in condenser tubes; special cases of corrosion 
of brasses are explained. (5) Cast Fe treated in electric furnace after tapped 
from blast-furnace has high quality which makes it very useful in marine 
engineering; cast Fe castings are in some cases preferable to steel castings. 
FR (14) 

Catenary Curves of Transmission Lines under Consideration of Elasticity and 
Rigidity (Leitungsseilkurven bej Beriicksichtigung der Elastizitat und Steifigkeit). 
F, NiETHAMMER. Elektrotechnik & Maschinenbau, Vol. 52, June 10, 


1934, pages 266-269. Although influence of elasticity and rigidity of trans- 
mission lines can usually be neglected when determining the catenary curves of 
transmission lines, exact formulas are developed taking these influences into 
account. Several examples are calculated, Ha (14) 


Recent Advances in the Application of Chemistry to Engineering. NH Arotp 
HartLey. Minutes of Proceedings of the Institution of Civil Engineers. 
Vol. 236, 1932-1933, pages 429-470. In the section devoted to the chemistry 
of metals, the three main developments in relation of engineering since 1900 
are considered. These are the number of new metals and alloys that have be- 
come of importance in engineering such as the alloy steels, the light alloys of 
aluminium and magnesium, and the age-hardening alloys; the improved methods 
for the purification and melting of metals and alloys; and the advances, which 
have taken place in metals and alloys due to the Phase Rule, metallographic, 
and X-ray investigations. JWD (14) 


Metals in Building Industry (Die Metalle in der Bauwirtschaft) Die Metall- 
bérse, Vol. 24, Mar. 3, 1934, pages 274-275; Mar. 10, 1934, pages 305-311. 
This series of articles discusses the extensive utilization of ferrous and non- 
ferrous materials in building industry. The various chapters deal with Significance 
of Structural Steel in German Industry (Die volkswirtschaftliche Bedeutung des 
deutschen Werkstoffes Stahis) Orro von Harem. Molybdenum-bearing Alloy 
Steels (Die molybdanhaltigen Edelstahie); Vanadium Steels (Die Vanadin- 
stahle); Utilization of Various Heavy Metals and their Alloys in Building In- 
dustry (Die Verwendung verschiedener Schwermetalle und ihrer Legierungen in der 
Bauwirtschaft); Copper and Copper Alloys in Construction and Interior Decora- 
tion (Kupfer und Kupferlegierungen im Hochbau und in der Innenarchitektur); 
Aluminum and Light Metal Alloys in Building Construction (Aluminium und 
Leichtmetall-Legierungen im Bauwesen). EF (14) 


Metallurgical Developments and Their Significance. F. C. Lea. Heat Treating 
Forging, Vol. 20, Feb. 1934, pages 85-88. From the Andrew Laing lec- 
ture delivered before the North-East Coast Institution of Engineers and Ship- 
builders. See ‘‘Metallurgy in Connection with Shipbuilding and Marine Engineer- 
ing,” Metals & Alloys, Vol, 5, May 1934, page MA 232. MS (14) 


Recent Technical, Economical and Metallurgical Progress (Les Derniers Progrés 
Métallurgiques, Techniques et Economiques) E. Marcotte. Arts-et Métiers, 
Vol. 87, Mar. 1934, pages 45-67. General survey of French industry. French 
Fe mines are not rich enough for ore exportation and that interest of France 
is to sell quality finished products. Following points are then discussed: basic 
Bessemer steel producted with French ores must be improved in order to compete 
with open hearth steel. Manufacture of ferro-alloys in the electric furnace has 
shown great development during recent years. Uses of Al and Al alloys are 
more and more numerous and important research was carried out on effect of 
impurities, N absorption, casting of alloys under argon atmosphere etc. . . in 
order to develop applications of light alloys. Nitrogen hardening is used on Al 
steels for pieces which must show simultanenously high hardness, corrosion resist- 
ance, high hardness at high temperatures. Recent developments in France and 
elsewhere on the following points are then reviewed: Modification of erystal lattice 
by high frequency currents. Hardness testing machines with automatic measure- 
ment of impression diameters. FR (14) 


Laminated Sheet Bronze Graphited Bearings. C. H. Lers. Product Engi- 
neering, Vol. 5, July 1934, pages 263-265. For bearings to resist high unit 
loads and impacts, laminated bearing material issued, either bronze-backed, 
babbitt-lined, or steel-backed, babbitt-lined, or steel-backed, bronze-lined. When 
the necessity of oiling is to be eliminated a graphite compound is inserted in 
the inner bearing surface. The applications of the different types in household 
appliances, agricultural machinery and other special machines are illustrated. 

Ha (14) 


Non-Ferrous (14a) 
G. L. CRAIG, SECTION EDITOR 


Non-Cracking Lead Alloys. Chemical Trade Journal & Chemical Engineer, 
Vol. 92, Apr. 28, 1933, page 338. Notes on a special Building Research Report 
entitled, “‘B.N.F.Ternary Alloys of Lead: Their Use in Buildings,’’ issued by the 
Department o” Scientific and Industrial Research of Great Britain. The properties 
and specialized uses of ternary alloys containing Pb, Cd, and Sb or Pb, Cd, and 
Sn are discussed. JN (14a) 


Seamless Tantalum Tubes (Nahtlose Yantalrohre). Technische Blatter der 
deutschen Bergwerkszeitung, Vol. 24, May 6, 1934, page 266; Zeitschrift fiir 
die gesamte Giessercipraxis, Vol. 55, May 27, 1934, page 228. Properties 
and application of seamless Ta tubes as recently manufactured by Siemens Co., 
Berlin, are described. Such tubes have been successfully manufactured with inner 
diameters of from 14-40 mm., with wall thicknesses ranging from .5-2 mm. The 
lengih varies according to wall thickness of from 1 to 3 m. Ta is attacked 
neither by HCl nor by concentrated HsSOy, hardly attacked by concentrated 
HIINQs, ammonia and aqua regia. However it is not stable to attack by HF and 
concentrated alkaline solutions. GN (14a) 


Selenium in the Electrical Industries. its Value in Metal Rectifiers. Chemical 
Trade Journal & Chemical Engineer, Vol. 91, Sept. 23, 1932, page 270. 
Allotropic forms of Se include one metallic, one crystalline, and three amorphous 
modifications. The other forms are conserted to the metallic, a steel-grey solid 
melting above 218° C., by heating above 200° C. Metallic Se and Cu selenide 
act as rectifiers for converting A.C. to D.C. and are being used on an ever- 
widening scaie fer this purpose. JN (14a) 


METALS & ALLOYS 
Page MA 542—Vol. 5 


—_—— 


—_—— 


a 


Aluminum Alloys as Piston Materials (Aluminiumlegierungen als Kolbenwerk. 
stoffe) RoLanp STERKNER-RAINER. ae ag tir Metallkunde, Vol. 926 
June 1934, pages 141-142. See Metals & Alloys, Vol. 5, May 1934, page 
MA 233. FNR (14a) 

Bearing Metals in Railways of the United States and their Recent Development 
(Satco-Metal) (Lagermetalle im Eisenbahnwesen der Vereinigten Staaten und ihre 
neuere Entwicklung (Das Satco-Metal) ). Fr. Wirre. Zeitschrift fiir Metall- 
kunde, Vol. 26, Mar. 1934, pages 69-70. A discussion of the composition and 
properties of the high-lead bearing metal Satco-metal. Compositions are given: 
also bending strength and angle, Brinell hardness, and load-deformation data of 
Satco-metal in comparison with other bearing metals. Among other advantages 
Satco-metal shows a higher resistance to deformation at elevated temperatures 
and is less inclined toward deformation and breakage. RFM (14a) 


Piston Material and Design. H. J. Mayprey. Diesel Engine Users’ As. 
sociation, 8. 120, Feb. 14, 1934, pages 1-20. Piston material should have 
4 low density, high thermal conductivity, low coefficient of linear expansion. ¢ 
microstructure to give the least cause for wear of the cylinder wall by abrasion 
high strength at working temperatures, and a reasonably low cost. Piston alloys 
are of three main types, the 2.1.8 to 3.L.11 aluminum alloys containing up to 
12% Cu, the “‘Y’ alloy, and the binary aluminium-silicon alloys containing over 
14% Si. These latter alloys are die-casting alloys with a low coefficient of 
expansion, 18 x 10-* maximum as against 22 x 10-® for the other aluminiun alloys. 
The 35% Si aluminium-silicon alloy has a_ coefficient of expansion of 
13.5 x 10-®, but is extremely difficult to machine. JWD (14a) 


Tendencies in Steam Turbine Construction (Entwicklungsrichtungen de: Dampf- 
turbinenbaues) E. A. Krart. Die Wdarme, Vol. 57, Mar. 3, 1934, pages 


144-148. Critically discusses recent developments in steam turbine gn and 
devotes a special chapter to the construction materials in this specia’ field of 
engineering. Reliable construction materials are now available for service 
conditions. Mo-bearing cast steel containing low additions of Cr Ni is 
utilized for housings exposed to extreme temperatures. Up to 47 plain 
cast steel also yielded satisfactory results during long service period In the 
high and low pressure range a 14% Cr—1% Ni steel is employed {-: turbine 
blades. In the case of normal service conditions it can be replaced a 5% 
Ni steel. The erosion difficulties are attacked from 2 angles, by ructural 
alterations and development of alloys more resistant to wear. The iges of 
particularly exposed blades are successfully made of special lining uch as 
stellite (U. S. A.) and Mn steel (Germany). The writer however pr blades 
entirely made up of high-grade materials instead of wear-resistant linings (14a) 


Light Metal Piston Alloys (Leichtmetalikolbenlegierungen). R. T. MUND, 
Die Metallbérse, Vol. 24, Mar. 24, 1934, page 375; Mar. 31, 19° 4, pages 
406-407. The special requirements to be met by piston materials and 13 most 
outstanding advantages of light metal pistons are listed. The complet 
of some 41 most important Al piston alloys are tabulated. The effect Cu, Zn, 
Si, Mg, Mn, and Ni in these alloys is discussed and instructions on the meiting and 
casting of light metal alloys for pistons are furnished. EF (14a) 


Direct and Indirect Weight Savings on Freight Cars. (Direkte und indirekte Ge- 
wichtsersparnis beim Giiterwagenmaterial von Eisenbahnen. Allégement direct et 
indirect aux wagons (marchandises) de chemins de fer). A. M. Hue. L’A/légement 
dans les Transports, Vol. 3, Jan.Feb. 1934, pages 10-13. In German & 
French. Calls attention to two American constructions, i.e., to the 70-ton freight 
ears for the Alcoa Ore Co. and to a 50-ton car for the Pennsylvania Railroad. 
Although corrosion resistance was the main object in both constructions, considerable 
savings in weight were realized. Data are presented. The door weight of Swiss 
freight cars has been more than halved due to adoption of anticorodal. Roof, axle 
bearing housing, buffers are tentatively made of light metal alloys. The buffer 
weight for instance has been reduced from 120 kg. (steel) to 50 kg. (Duralumin) 
and can now be handled by just one laborer. EF (14a) 


Reference Tables for Platinum to Platinum-Rhodium Thermo-Couples. Wa. F. 
Roeser & H. T. Wenser. Bureau of Standards Journal of Research, 
Vol. 10, Feb. 1933, pages 275-287. Reference tables for use with Pt to Pt-10% 
Rh and Pt to Pt-13% Rh thermocouples have been prepared When these tables 
are used, the deviation curves obtained for individual couples, have no points of 
inflection and are, with few exceptions, linear. These tables are based on the 
International Temperature Scale, so that the indications of a thermocouple whose 
calibration is obtained by extrapolations of a deviation curve above the Au point 
will agree in this region with those of an optical pyrometer. WAT (14a) 


Strong New Metals for Shipbuilders. W. E. Brewert, Jr. Metal Progress, 
Vol. 25, Apr. 1934, pages 36-42. Review of the properties such as ease of fabrica- 
tion, physicals, and corrosion resistance of ship-building materials. Properties are 
shown for three Si-steels, Mn-V steel, 214% Ni steel and C structural steel. Effects 
of welding on the properties of these steels are discussed and tabulated. WLC (14a) 


Use of Aluminum in Collieries. T. R. Barnarp. Colliery Engineering, Vol. 
10, July 1933, page 233. The most promising use of Al for mining purposes de- 
pends upon its lightness. After mentioning the recent application of Duralumin for 
skips for ore winding in South Africa and cages in Germany, application for other 
uses is suggested, for instance in place of steel in the construction of props 
bank bars, for cases of electric hand- and cap-lamps, of firing batteries, “t 
portable electric drills for the coal face. Kz (14a) 


Ferrous (14b) 
M. GENSAMER, SECTION EDITOR 


Steel Packages for Chemicals. Chemical Trade Journal & Chemical 
Engineer, Vol. 92, May 19, 1933, plates 402-403. Claims are made for - 
superiority of steel as a fabricating material for chemical containers. Steel nb) 
are claimed to be considerably superior to cylindrical drums. IN { 


Metals of Wearing Parts of Fuller Crushers (Les Métaux des Pieces d tan or 
Broyeurs Fuller). M. Bavuporn. Chaleur et Industrie, Vol. 19, Mar. 199%, 
pages 366-371. Paper read at the 3d Congress of Industrial Heating—Paris, wit 
10-14, 1933. Comparative tests are made on different parts of the —" 
various C and alloy steels. It is pointed out that Fuller crushers which eo 
results in America must be adapted and redesigned to give similar — (140) 
results with French coals. Roe * 

Steels in General Shop Practice. Franx J. Acien. Heat Tete 
Forging, Vol. 20. May 1934, pages 237-242. Abstract in Steel, Vol. oe 
14, 1934, page 46. Paper read before the State College Correa, ie 
Society for Metals, May 4-5. 1934. Discusses selection of machinery od tbe 
tool-steels. Outlines the effects of C and alloying elements lt 
significance of the various physical properties. Gives data on a nerve for most 
steel to show that a relatively small number of compositions wilt serv Ms (14) 
applications. > 

Practical Observations of Some High Carbon High Chromium Tool reyes 
Wits. American Society for Metals Preprint No. 29, ’ 

The following steels were studied: 

No. Cc Mn Si 

1 2.40 0.35 0.30 11.50 a 
2 2.10 0.30 0.25 12.00 1.09 a 
3 1.55 0.30 0.30 12.00 0.25 0. ike 


Melting practice, heat treatment, cold drawing, physical properties, and a) 
cations afe discussed. 


Cr Vv Mo 
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Bumper-Type Steel Plate Road Guard Bolted to Spring Supports. Steel, Vol. 95, 


july 16, 1934, pages 30, 32. Describes guard. Ms (14b) 

Modern Metals Lend Beauty, Utility to Gas Stations. Steel, Vol. 95, July 16, 
1934, pages 27, 32. Describes building which embodies a structural steel frame- 
work, to which are attached horizontal strips of special extruded Al or stainless 
steel shapes. These strips have slots top and bottom into which panels of glass 
or porcelain enameled steel fit. MS (14b) 


Goat Barn at Fair Demonstrates New Interlocking Self-Framing System. Steel, 
Vol. 95, July 23, 1934, page 39. Describes insulated, fire-safe steel farm build- 
ing. Unit, which is used for walls, partitions, roof, and floor, is a channel-shaped 
panel, 16” wide and 3” deep, with flanged sides for interlocking. MS (14b) 


Cast Iron and Paving of High-Ways (La Fonte et le Revétement des Routes). 
L. J. Gourtier. Revue de Fonderie Moderne, Vol. 28, May 25, 1934, pages 
145-147. Recent applications of cast iron as paving material and methods of 
laying are reviewed. Ha (14b) 


Cast Iron Blocks Prolong Life of Road Surfaces in Europe. E. W. Davis. 
Steel, Vol. 95, Aug. 6, 1934, pages 31-33, 40. Describes types and gives costs 
of cast-Fe pavements in use in England, France, and Germany. In England, 2 
systems are being tried out. In one, cast-Fe sections are used as surfacing for 
concrete. In the other, grids, supported directly on a crushed-rock or gravel sub- 


base, replace the usual concrete base, and asphalt mastic is placed directly on 
this foundation. In the United States, a pavement of the first type will cost about 
1/3 more in brick surfacing. Second type will cost a little less than a concrete 
pavement before asphalt surfacing has been applied. MS (14b) 

Have Cast tron Roads Proved Successful? (Bewahren sich gusseiserne Strassen?) 
Zeitsch» iiy die gesamte Giessereipraxis, Vol. 55, June 24, 1934, pages 
260-262 cusses 3 principally different types of steel and cast Fe road pave- 
ments, (1) steel grate of the German Steel Convention applying that iron as 
arming m il, (2) the Thyssen grate using thin hoop steel and (3) cast Fe 
grates oO! igonal shape. The results of survice tests on an experimental road 
section d with these different materials are discussed. The first mentioned 
2 types | i to be inferior to cast Fe grate pavement. The advantages of the 
latter ty; pointed out. A new type of cast Fe pavement, subdivided into 
sealene t! , quadrangles and pentagons is described. With this type of grate 
the load tter distributed on the groundwork. This grate also saves material. 


GN (14b) 
Steel Pit Props and Mine Arches. S. M. Dixon & H. M. Rupspetu. Jron 
& Coal | les Review, Vol. 128, June 22, 1934, pages 1005-1006. Estimates 


Steel Supp in British Coal Mines. Steel, Vol. 95, July 16, 1934, page 35. 
Steel sup; for these purposes are made of 2 types of steel, high-tensile, or 
rail qualit nd low-tensile or mild steel. It may be new material, but re- 
rolling ol: way rails is often advantageously practiced. Various shapes in use, 
test result steel: arches are described and possible developments in future 
demand di ed. 


MS-+-Ha (14b) 
The Externied Use of tron and Steel. T. Srevenson. Jron & Steel JIn- 


dustry, \ 7, Jan. 1934, pages 144-147. Steel skeleton framework, steel frame 
windows, ; partitions and floors are becoming more general in the newer 
buildings. i'rssed steel units are practicable in replacing timber in dwelling house 
construct ic Steel office and household furniture are available. Railroad recon- 
struction u g¢ iron and steel is proceeding. CEJ (14b) 


Structural Steel in Bridge Construction (Baustahle fiir den Briickenbau). K. 


ScHOnrocx. Montanistische Rundschau, Vol. 26, Aug. 16, 1934. (Section 
Stehlbau-] echnik), pages 1-2. Structural steels of the type St 52 find their 


principal ap; \ication in the construction of bridges with long spans, where the 
be as low as possible. For any constructions exposed to large and 
frequently alternating stresses these steels do not, however, offer any special 
mechanical or evonomic advantages, as they do not possess any high fatigue limit. 
s true for small bridges where the dead weight of the bridge is low 
the actual load. In such cases the older and less expensive type 
& 37 is still holding its own. BHS (14b) 
_ Wire Ropes: Safety Factor and Bending Stresses. RicHarp Saxton. Mechan- 
wal World & Engineering Record, Vol. 95, Apr. 6, 1934, page 327. While 
a fope must be sufficiently strong for a certain load, the size of pulleys or drums 
has to be taken into consideration because the bending stress is the stress which 
contributes principally to fatigue of the steel. Bending of the rope is composed 
wf combined bending and torsion of the wires. Resistance to bending of different 
types of wire ropes is discussed. Increased resistance to bending decreases working 
life. Kz (14b) 


Wire Ropes for Building and Highway Contractors. Henry M. Harr. Cana- 
nam Engineer, Vol. 66, Mar. 20, 1934, pages 3-5. The various types of wire 
Popes are illustrated and the types most likely to give the best service on the 
‘anous kinds of equipment indicated. VVK (14b) 


Cements for Foundry Purposes (Kitte fiir die Giesserei). Zeitschrift fiir die 
gesamte Giessereipraxis, Vol. 55, June 24, 1934, pages 267-268. Discusses 
composition and application of various types of cements used for densifying defec- 
tive castings. GN (14b) 
Shar Alloys for Tools (Les _Alliages de Nickel dans 1’Qutillage). Usine, 
O15 t. May 24, 1934, page 27. Rapid cutting machines used Ni steels with 
9) to 0.45% C, 1 to 5% Ni or 0.25 to 0.40% C, 2.5 to 3% Ni 0.6 to 1% 
A recent alloy steel for shears, chisels, ete., is 0.38-0.42 C, 3-3.5% Ni, 
ister. Castings for machine tools with pearlitic structure are of 2.7-3.1% C, 
a orn Si, 0.4-0.6% Mn 0.3% P and 1-2% Ni; they have great hardness and 
Principally used for beds, slides and cylinders of hydraulic presses. Ha (14b) 
Steels in Marine Engineering Service. T. H. Burnuam. Institute of Marine 


eters Vol. 45, Feb. 1934, pages 1-40. See Metals & Alloys, Vol. 5, 
1934, page MA 299. Kz (14b) 


% J Any of Steel in Small Ways. No. 265. Domestic Stokers. Steél, Vol. 
pon i vs 1934, page 38. About 9500 units were produced in 1933 indicating 
in addit; consumption in the industry of 2500-3000 tons of various steel products, 

4on to a small tonnage of iron and steel castings. MS (14b) 
5 mas . “Stainless” Instead of Brand Names Will Aid Sales. Steel, Vol. 
hare a Bay pages 29-30. Points out that manufacturers of stainless steel 
8S stain) too much on brand names but have failed to identify their product 

ess. Suggests cooperative action for promoting uses and sales of this steel. 


Lange MS (14b) 
hiy 3 Uses of Steel in Small Ways. No. 266. Rolling Doors. Steel, Vol. 95, 
tee) 1934, page 31. Outlines constructional features. About 5000 tons of 


s 


tetal consumed annually in manufacture of this equipment. About 15% of 
__ 4 Weight of an installation is cast-Fe. MS (14b) 


%. hay ent Elevated-Subway Car Constructed of Stainless Steel. Steel, Vol. 
Repig , 1934, pages 23-26. Describes 5-section car built for the New York 
le Corp. Structure and sheathing are made of shot-weided 18-8 steel. 
is Steel is used in the trucks. Crumpled Al foil is used for insulation. 
Similar in structure to the Burlington Zephyr. MS (14b) 
bald Drawn Stee! for Special Sections. Product Engineering, Vol. 5, July 
Pages 257-20. The advantages in simplified design, longer wear, closer 
¥ improved appearance as well as in reduced machining costs, by 
Parts from specially drawn steel sections are illustrated by many a 
(14b) 
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RYERSON 


STEEL 


IN STOCK—IMMEDIATE SHIPMENT 


Years of experience—rigid specifications— 
careful checking and testing—large and 
complete stocks—unequalled cutting and 
shipping facilities—is your assurance of 
quality steel—delivered the very hour you 
need it. All the newer steels, special al- 
loys, stainless and cold finished steels, also 
non-ferrous metals and allied lines are in- 


cluded. 


Ryerson experienced steel men will help 
you solve any steel problem. Ask them for 
suggestions. 


Write for Stock List 


Joseph T. Ryerson & Son, Inc.: Chicago, Milwaukee, 
St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, 
Philadelphia, Jersey City. 
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OLYMPIC 
BRONZE 


Castings of Chase Olympic Bronze 


are strong, resistant to cor- 


rosion, and show excellent detail. 


For literature write to: 


CHASE BRASS & COPPER CO. 
— Incorporated — 
Subsidiary of Kennecott Copper Corporation 


WATERBURY, CONN. 
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Application of Steel Castings in Mining Equipment. Wuitttam M. SHEEHAN. 
Mining & Metallurgy, Vol. 14, June 1933, pages 257-259. Abstract of a 
paper delivered before the Coal Division, of the American Institute of Mining Engi- 
neers in New York. Outstanding developments in the construction of railroad 
equipment has been the widespread adoption of large one-piece steel castings for 
the framework of locomotives, passenger and freight cars. Some of the advantages 
and applicaticns of this type of construction are outlined, with particular attention 


to the needs of the mining industry. VSP (14b) 


High-Chromium tron Alloys for Castings. W. F. Furman. Metals & Alloys, 
Vol. 4, Oct. 1933, pages 147-150; Nov. 1933, pages 167-169. The use of 
high chromium castings is much older than would be suggested by some recent 
accounts of their development abroad. In this country castings containing from 
16% Cr to 30% and C 0.10 to 2.75% have been commercially produced for over 
10 years. Properties of alloys discussed. WLC (14b) 


Chromium Steel for Brewery Equipment. H. D. Epwarps. Refrigerating 
Engineering, Vol. 26, Oct. 1933, pages 192-194, 211. General discussion of 
18-8 Cr-Ni steel and its properties. 18-8 is widely used in the brewing industry 
having no effect on the quality of brew produced and not being affected by it. 

VVK (14b) 


Drilling with a Detachable Bit. A. H. Huppert. South African Mining 
& Engineering Journal, Vol. 43, pt. II, Jan. 14, 1933, pages 343-344; Vol. 
44, pt. I, Aug. 12, 1933, pages 447-448. Advantages of detachable bits, steel 
consumption, etc. AHE (14b) 


More Steel Is Required for Electric Display Signs. Steel, Vol. 94, Apr. 30, 
1934, pages 27-28. Electric signs offer an expanding market for steel products. 
A spectacular sign completed recently required 330 tons of structural steel and 
33% tons of enameling sheets. MS (14b) 


Large Uses of Steel in Small Ways. No. 258-261. Steel, Vol. 94, Apr. 9, 
1934, page 34; Apr. 23, 1924, page 36; May 7, 1934, page 46; May 21, 1934, 
page 53. Deals with hand trucks; mopping tanks; ventilating fans; and mag- 
netic separators. MS (14b) 

Large Uses of Steel in Small Ways. No. 262. Lift Trucks. Steel, Vol. 94, 
June 4, 1934, page 46. About 1000 tons of steel, chiefly bars and flats, are 
consumed annually in the manufacture of lift trucks. More than 3000 tons of 
steel are consumed annually in the fabrication of platforms used with the trucks. 

. MS (14b) 


The Rail of the Future. Railway Engineer, Vol. 55, Mar. 1934, pages 67-68. 
The phenomenal wearing capacity of some of the rails rolled in the earliest 
days of steel making is ascribed to work-hardening. The result of the high C 
tendency (.8% C) in the U.S.A. has been to produce a steel whose tendency to 
disintegrate under traffic has decreased rather than improved its wearing capacity, 
and the liability to fissure during the cooling of the rails has added the danger of 
brittleness. The addition of Cr is considered to be most promising, great care in 
rolling and control of cooling presumed. Mn steels (12-14% Mh) have fur- 
nished the toughest steels on record but they cost 4-6 times more than ordi- 
nary € steels. The utilization of 1.25-1.5% Mn steels is predicted and the 
modern developments which lie in the direction of heat treatment are discussed 
with the view of increasing wear resistance without brittleness. WH (14b) 


How Alloy Steels Eliminate Dead Weight. Oxy-Acetylene Tips, Vol. 12, 
July 1933, page 154; Blast Furnace & Steel Plant, Vol. 21, Dec. 1933, page 
639. The better mechanical properties of alloy steels permit reducing the 
weight of material to such extent that in spite of the higher price savings can be 
made; a few examples of shafts, boiler plates, etc., are given as illustrations. 

Ha (14b) 


Steel Lining for Mine Roads. Jron & Coal Trades Review, Vol. 128, May 
18, 1934, page 797. Comparative data for brickwork, concrete and steel lining 
of mine roads, saving in weight, and methods emp'oyed in Germany. Ha (14b) 


Joints for Cast-Iron Mains and Piping. Notes on a Century of Progress. A 
Review of Some Speciai Designs. Gas Engineer, Vol. 59, Mar. 1934, pages 
123-126; Apr. 1934, pages 199-203; May 1934, pages 251-255. Illustrates 
64 different kinds of cast Fe pipe joints, and discusses the subject under the 
following headings: more permanence, rubber-packed joints, merits of rubber gas- 
kets, ball and socket, typical classifications, flange joints, modified flanges, 
turned and bored joints, bell and spigot, rubber rings, protecting rubber, Zimmer- 
mann joint, ‘‘self-healing’’ joints, modified bell and spigot, malleable couplings, 
Acme joint, features of ‘“‘true’ joint, joint for DeLavaud pipe, bronze welding, 
bell joint clamps, latest clamp. WH (14b) 


Materials for High Temperature Valves and Fittings. Commonwealth Engineer, 
Vol. 21, Jan. 1, 1934, page 166. Reviews the properties of ferrous and non- 
ferrous materials at elevated temperatures and points out the favorable change 
of physicals due to cddition of Mo to steel according to Kanter and Maack. 
For bolting steel a low initial creep is essential. The superiority of Cr-Mo 
steel (SAE 4140) to a Ni-Cr steel (SAE 3140) at high temperatures is claimed. 
The tensile properties at all temperatures as well as corrosion resistance and 
temper brittleness of 12-14% Cr steel and 18/8 Cr-Ni steel are improved by 
additions of Mo or W. For valve seatings, stainless Fe is perfectly satisfactory 
for oil and vapor control, but quite impractical for dry steam. Non-ferrous 
alloys as brass, bronze, copper, nickel, and (Cu-Ni rapidly corrode in hot crude 
oils. Nitriding overcomes difficulties involved in high pressure steam, while car- 
burizing induces rapid rusting. Alloys of the stellite type are particularly satis- 
factory in regard to wear. WH (14b) 


Pipe Line Construction (Umwalzung im Rohrieitungsbau). Atrrep Scu™MIprT. 
Die Warme, Vol. 56, Dec. 16, 1933, pages 819-821. Cast Fe boiler parts 
have been abandoned in favor of cast steel ones. S + P must be below 0.05% 
45 kg./mm.? tensile strength and 24% elongation assured. Electro cast steel 
is preferred although Bessemer and open hearth steel is not at all inferior, reliable 
manufacturing methods presumed. Plain mild steel (34-45 kg./mm.*) is alloyed 
with Mn (45-55 kg./mm.*) and for extreme temperatures Mo, Cu, Al, Si or Ni 
are added. Recent tendencies in working of tube materials (hot and cold work- 
ing), heat treatment, testing and joining methods are discussed as well as recert 
contributions of mechanical engineering in the field of pipe line construction. 

EF (14b) 


Rail Failures in Siberian Winters. B. M. Sustov. Metal Progress, Vol. 
25, Dec. 1933, pages 45-47. Excessive rail failures on the Siberian railway are 
experienced in the winter months when a temperature approaching —43° to —53° 
F. is experienced. Rai! steel heat treated (composition not given) to a sorbitic 
structure while much tougher at temperatures down to slightly below 0° F. drop 
off very rapidly in their Charpy values at —40° F. Graphs show these variations 
in Charpy values with temperature. A steel containing Cu 0.85% and Cr 0.51% 
appears to retain greater toughness at low temperatures. For Siberian rail serv- 
ice suitable alloy and heat treatment appears necessary to eliminate excessive 
failures. WLC (14b) 


Scale Springs. Product Engineering, Vol. 5, June 1934, page 207. Mate- 
rials used in springs, self-compensating springs and recent metallurgical develop- 
ments are described. Maximum error in modem spring systems does not exceed 
0.08%. This development was made by John Chatillon & Sons. Ha {14b) 


Forming, Welding and Finishing Sheets in gy of Commercial Shelving. 
Steel, Vol. 94, May 21, 1934, pages 26-2 Describes production methods of 
Lyon Metal Products, Inc., Aurora, Ill. MS (14b) 

Methods and Materials Play Important Role in New Train. Steel, Vol. 94, 
May 7, 1934, pages 30, 32, 34. qf ee the “‘Zephyr,”” the new stream- 
lined train. See also Metals & Alleys, Vol. 5, May 1934, page 244. MS (14b) 
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GENERAL (15) 
RICHARD RIMBACH, SECTION EDITOR 


Science and Technical Progress (Wissenschaft und technischer Fortschritt). 1 
W. Heisenserc, II, P. Gorrens. Stahl und Eisen, Vol. 54. July 19, 1934 
pages 749-760 General. Heisenberg discussed atomic structure and the theory of 
ferromagnetism; Goerens, the development of transformer steel, permanent magnet 
steel, tungsten carbide tools, effect of inclusions, grain boundary precipitation in 


18-8 stainless. SE (15) 

Development of ‘‘Y’’ Lacquer. Rospert W. Bexrit. Metals & Alloys, Vol, 
5, July 1934, pages 147-148. Describes the development of lacquers giving metal 
articles greater protection against a greater variety of conditions. WLC (15) 


Protection of Workers Exposed to Chromium and Its Compounds. Industrial 
Health Section, Metropolitan Life Insurance Co., New York, 1933. Paper, 6x9 
inches, 20 pages. Free. Thorough treatment but written for non-technical readers, 
Divisions: Toxicity; Uses; Modes of Contact; Effects on Workers; Preventive Meas- 
ures (Plant Hygiene, Personal Hygiene, Medical Supervision, Treatment); and The 
Determination of Chromates in the Working Environment. Declares that harmful 
effects ‘‘can be wholly eliminated or reduced to a minimum. . . . Responsibility 
equally divided between management and workers.”’ MFB (15) 


The Chemical Formulary. H. Bennett, Editor-in-Chief. The Chemical For- 
mulary Co., Brooklyn, 1933-34. Cloth, 5% x 8% inches, 595 pages. Price $6.00, 
This is alleged to be a condensed collection of valuable, timely, practica! formu- 
lae for making thousands of products for one’s own use or for sale. Over 40 indus- 


trial chemists, professors and technicians, have, it is stated, cooperated to make this 
‘“‘not just another book of recipes.’’ 

No metallurgist is listed in this cooperative brain trust, but some alloy compo- 
sition, plating formulae, ete., are included. Most of these are starred to indicate 
that they are patented. Some of the formulae are weird and wonderful. harden 
steel, you heat linseed oil to the boiling point, add % lb. resin per gal imerse 
the iron or steel until it attains the same temperature, remove, cover with pow- 
dered resin and quench in cold coal-oil. The preface warns that two individuals using 
the same materials in the same formula may get different results, also t it is 
seldom that any formula will give exactly the results which one requires. 

Another recipe for a thermocouple is for 3 to 15% rhenium, balance )!atinum, 


but it neglects to state, ‘‘first catch your rhenium.”’ The average user such @ 
book would probably expect to get it at the drug store. 


We cannot speak highly of the metallurgical recipes as a whole. T! for Te- 
moval of tattoo marks (by incidentally removing the skin) straightening hair, tanning 
python skins, making up embalming fluid, exterminating bed bugs, making a honey- 
suckle perfume base (19 constituents) and Parfait Amour Liqueur all s 1 more 
interesting to us. 

The book is to be recommended for perusal on a long winter’s evening, but for 


purposes other than the extraction of metallurgical information. Among the list of 
‘references consulted’ is Metals & Alloys, but so far as we can see no information 
ever published in Metals & Alloys got into the formulary. Inclusion in the list 
seems a doubtful compliment. H. W. Gillett (15)—B— 


Application of Statistical Methods in Foundry Operation (Die Anwendung statis- 
tischer Methoden im Giessereibetriebh.) F. Brinckmann & A. NEHMITZ. 
Die Giesserei, Vol. 21, Apr. 27, 1934, pages 173-178. The use of frequency 
or statistical curves for detection and determining causes of defects, for supervision 


of raw materials, and to use such statistics to find relations in certain occurrences 
in the operation, for instance the amount of rejections in relation to composi- 
tion, is explained and illustrated by curves. Ha (15) 
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Steel. S. S. Poporricora. Gosudarstvennoe Naouchno-Technicheskoje Iz- 
datelstvo, Moscow, 1933. Cloth, 6x9 inches, 675 pages. Price 11.25 roubles. 
This is a handbook, but a peculiar one, rather an album of diagrams and tables 
with a sprinkling of text. Presenting facts in pictures is the basis of it, an 
entirely new idea in metallurgy but a well tried one in elementary education. 
An astonishing amount of material collected from the literature of the world 
is offered here as diagrams, pictures, micrographs and tables. Hardly a_ point 
js omitted which might be of interest to any one associated with steel, its 
properties, testing specifications and the theoretical aspects underlying it. 
The literature was gone over with a fine comb, and its substance is condensed 
here in 1039 diagrams and micrographs, 173 tables and a few pages of writing. 
The work does not preach, it gives figures and facts as found by different in- 
yestigators. To every statement is added the name of its author and a reference 
where the original work can be found. A procession of eminent metallurgists of the 
past quarter of the century passes before the reader. The book is a true eu- 
eyclopedia of everything which is connected with the properties of steel, 


Any criticism directed towards the data presented would be entirely out of 
place. ‘The compiler is not responsible for them, his duty is to determine 
the interest of a point, to select among the authorities and to decide how 
fully any given subject should be presented. Many were invited, but only a 
few were chosen to supply the requirements of this work. Most of the names 
mentioned belong to men who have earned for themselves an enviable reputation 
both in Europe and in the United States, though a few are strangers to the 
Western world. The book can claim as high a technical standing as any one on 
the market ; 


Dealing with so much material always leaves some points open to discussion. 


The segregation in the steel ingots would be clearer illustrated if the data of 
H. M. Howe were replaced with later and more accurate. The Erichsen testing 
method found in the chapter on hardness, and its thickness correction chart 
is not given. Only the Rockwell hardness tester is illustrated and fully described, 
while otier machines are not, though the results obtained and conversion 
tables connected with them are abundant. Glycerine base etching reagents for 
stainless steel are not included in the list of etching solutions though they 
are quite popular. Several Fe-Si equilibrium diagrams are available which are 
more up date than Murakami’s used in the book. Magnetic properties of 
silicon siicets certainly command a sufficient interest to warrant their listing. 
There di not seem to be any need for presenting both the properties of heat 
treated ls as adopted by SAE and those found by D. K. Bullen. In _the 
chapter carburizing no mention is made of abnormality and testing methods 
employe: determining the carburizing quality of steel. Sintered carbide metals 
are exen ed in widia alone, and even then without giving any information 
on its 1 and composition. Properties of metals described only by their trade 
names are given. This is particularly pronounced in case of stainless and heat 
resistant -<teels. One cannot find any comparison between the properties of 
plain at itic stainless steels and those protected from intererystalline corrosion 
by addit of earbide forming elements. Methods for determination of inter- 
erystalline corrosion are absent. 


All the however, are but minor defects. The first step is the hardest and 


the follos editions will improve undoubtedly the quality of the present. One 
has no he-itation in predicting that many later printings will be required, the 
possibility acquiring a complete and reliable metallurgical library for an 
equivalent about twenty five cents cannot fail to speed its sales. Cost reduc- 
tion associated with larger volume would warrant a better paper, at least for 
the phot rographs some of which are barely decipherable, and better proof 
reading. ©: the whole it is a very good and useful work, but only the future 
can tell wicther or not the method of presentation adopted in it would meet 
with the public approval. E. L. Reed. (15) -B- 


Steel Developments of the Past year. LL. Sanperson. Steam Engineer, 
Vol. 3, Apr. 1934, pages 300-301. Developments include centrifugal casting 
of alloy els; jointly fabricating metals and plastic substances; 2 new steels 
for pressure vessels (Mo 0.40, Cr 0.7, Ni 2.5, Mn 0.5, Si 0.15, and C 0.30%; 
Mo 0.5, Cr 1.1, Ni 3.5, Mn 0.5, Si 0.2, and C 0.30%; vessels stand 35 tons/sq. 
in.); malleable stainless steel, stainless steel wire; coating steel with Pb before 
mfg. of steel tubes by cold drawing to reduce amt. of annealing required; heat- 
resisting steels in bars, sheets, billets, etc. (lower C); extension of knowledge 
of effect of nitriding; effect of V in steels; improvement of Ni-Cr-Mo steel; 
fabrication of shank and cutting edge of drills of different materials; resistance to 
corrosion and wear of Ni-Cr-austenitic steels increased with Si and Cu; heat treat- 
ing steel in Cl to increase corrosion resistance; graded or interrupted hardening 
to prevent cracks and soft centers; introduction of rare metals into steel, ete. 

AHE (15) 

List of Mines, Metallurgical Works and Quarries. Ontario Department of 

Mines, 42nd Annual Report, Vol. 42, Part 1, 1933, pages 50-60. ani 
A (15) 
The Use of Blast-furnace Slags (Die Verwendung der Hochofenschlacke). 


A. Gurrmawn. Verlag Stahleisen, Diisseldorf, 1934. Cloth, 6 x 8% inches, 462 
pages, 2nd edition. Price 16 RM. 


Composition, methods of granulation and crushing, and the uses of slag as cast 
no Tiga as raw material for cement, as an aggregate for conerete roads and 
s 


» 48 road-paving material such as filler in asphalt, for railroad ballasi, in 
slag-lime brick and in porous brick, are described. 


: A little attention is paid to slag wool for sound and heat insulation, for use as 
we for lime on acid soils, and to other minor uses, among which the pos- 
ty of using it as part of a glass-making charge is mentioned. 


winmican practise is occasionally considered, hough the bulk of the account deals 
th German methods. 


- illustrations are given of pavements, buildings and structures made from 
Products. Methods of testing for its suitability for different purposes are 
- The book is well printed, bound, and indexed. H. W. Gillett (15)—B— 


Economic (15a) 

Pay and Casting (Konstruieren und Giessen). Kari Sipe. Die Gies- 
4 21, May 11, 1934, pages 191-195. Lack of codéperation between de- 
lead My foundry, particularly in plants which have no foundry of their own, may 
Hest eos defects in product as also to more expensive operations. Examples 
most important points, i.e., new material instead of scrap in the foundry, 

tion in the design of shape and machinability, handling of the casting, 


Ha (15a) 
igre eaueasian Copper Industry, A. Dux. Tsvetnuie Metallui, No. 1, Jan. 


29-39. A description of the deposits, mining operations and recon- 
factors of smelters at Allaverdui and Zangezur districts, and a discussion of the 
Fesponsible for the failure to bring the production up to the plan. 
First BND (15a) 
1833, pari Nickel. D. M. Cuzuixov. Trvetnuie Metallui, No. 6, Aug. 
The ore 3-16. A description of the first Soviet nickel plant, at Ufaley, Ural. 
ed comes from the oxidized Ni ore deposits in the vicinity of the 
cn It 2 s,atase Ni content of 2%. The proved ore contains 16,000 tons 
Peis the js intended to smelt the ore into the Fe-Ni matte, and separate and 
“i. The approved metallurgical processes, furnaces, and the ore mining 
ate described. The plant was to be put in operation during Lae ro 
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Tin in France (L’Etain en France). V. Cuarrin. La Revue Industrielle, 
Vol. 64, Apr. 1934, pages 218-220. Location of ore sources is given. French 
mines do not operate actually but in 1927, when tin was very expensive, 500 tons 
of ores were treated in France. FR (15a) 


Fuel and tron and Steel Trades of Belgium. Jron & Coal Trades Review, 
Vol. 128, June 15, 1934, page 973. A report on the economic conditions in 
1933 of Belgium and Luxemburg to the Department of Overseas Trade is given 
and figures for sales and production allocated by the International Hoop Iron 
Cartel reproduced. Ha (15a) 


Historical (15b) 


Metals in the Service of Human Life and Industry. H. Carpenter. First 
Annual Research & Development lecture, May 16, 1933. 33 pages. Published by 
the British Science Guild, price 1 s. Traces development of metallurgy from 
prehistoric times through modern developments. Interesting survey, intelligible to 
the non-technical reader. H. W. Gillett (15b)—B— 


Purity of Metals 2000 Years Ago (Uber die Reinheit von Metallen vor 2000 
Jahren). AuGust Epe.inc. Zeitschrift fiir Metallkunde, Vol. 26, May 1934, 
pages 116-118. A discussion of the purity of several varieties of ancient lead 
and copper. RFM (15b) 

An Historical Structure Almost Entirely of Cast tron (Ein historisches Mas- 
chinenbauwerk fast ganz aus Gusseisen). R. Kuenwnet. Die Giesserei, Vol. 
21, May 11, 1934, pages 200-202. Describes a pump for the saline waters of 
the health resort Kissingen, which is made entirely of cast iron and still in 
service since 1848; it operates in open air without protection. Ha (15b) 

Rolls and Rolling Mills. Harotp E. Cooxson. Iron & Steel Industry, 
Vol. 7, Nov. 1933, pages 53-55. A history of rolls and rolling mills in England. 
First mill introduced probably in 1590 at Dartford. CEJ (15b) 

Solingen Steel Ware (Solinger Stahiwaren). Technische Blatter der deutschen 
Bergwerkszeitung, Vol. 24, May 20, 1934, pages 286-287. After briefly dis- 
cussing history of Solingen steel ware industry, modern cutlery making machinery 
as used in the plants of Solingen is described. GN (15b) 

History of Arc-Welding. Sheet Metal Worker, Vol. 25, June 1934. page 221. 
A few historical notes on equipment and use of welding in place Fh 

) 
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NEW EQUIPMENT AND MATERIALS 


New Airco Tractograph 


The Airco-DB Tractograph, latest addition to the Airco- 
DB line of oxyacetylene cutting machines, manufactured by 
the Air Reduction Sales Co., New York, is said to provide 


a simple means for accurately cutting steel plates and 
slabs into 
shapes hav- 


ing straight, 
circular or 
irregular 
outlines and 
e xtending 
over prac- 
tically un- 
limited 
areas. It is 
intended for 
the cutting 
of plates 
and slabs up 
to ete in 
th ic kness. 
2 2 a 
small, com- 
pact, motor- 
p rope lled 
unit which 
can be 
quickly ad- 

from 2%” to 36”/min. 
hand along the de- 





travel at 
travels it is 
sired contour laid out and scribed directly on the plate or 


justed to 
As it 


any speed 
guided by 


slab. The Tractograph will cut bevelled as well as per- 
pendicular edges. With the radius rod in place it will au- 
tomatically cut ares or complete circles. Circles or arcs 
of smaller radius than the minimum possible with the 
radius rod, can be cut with manual guidance. Also, it is 
capable of traveling up an incline of approximately 10° 
on ordinary hot rolled steel plate without slipping. Measur- 
ing only 7%” x 8” x 16”, and weighing but 48 lbs., the 
Tractograph can be easily carried about and used wherever 
110 volts, a.c. or d.c. current is available. 


New High Tensile Steels 


The United States Steel Corporation announces the de- 
velopment of three high tensile steels for light weight con- 
struction. The names used to designate these steels are 
Cor-ten, Man-ten and Sil-ten and are partially indicative 
of either the individual characteristic or the predominating 
element. Cor-ten is a low chromium copper silicon steel 
with an atmospheric resistance estimated at from 4 to 6 
times that of regular carbon grades of steel. Man-ten is 
a lower-priced medium manganese steel for applications 
where the corrosion resistance of Cor-ten is not required. 
Sil-ten is a strong structural steel of still lower price, for 
applications where neither the atmospheric corrosion re- 


sistance, nor the superior physical properties of the two 
former steels are essential. 

Regu- 

ular 
Compositionand Open USS USS USS 

Properties Hearth Cor-ten Man-ten Sil-ten 
eS er ae %* 0.10 0.10 0.35 0.40 
Manganese ..% 0.50 0.10 to 0.30 1.25 to1.70 0.70 to 0.90 
Phosphorus ..% 0.04 0.10 to 0.20 0.04 0.04 
Sulphur ..... % 0.05 0.05 0.05 0.05 
Silicon ...... % 0.10 0.50 to 1.00 0.15 Minn. 0.20 to 0.30 
0 errr % 0.207 0.30 to 0.50 0.207 — 
Chromium ..% —_ 0.50 to 1.50 conten a 
Corrosion Re- 
sistance— 1 (or2to 1 (or 2 to 1 (or 2 to 

Atmospheric, 37 with 3? with 37 with 
Comparative copper) {to6 copper) copper) 


Yield Point, 


lbs. /in.? .25 to 35,000 50 to 60,000 55 to 65.000 45,000 
Tensile 65 to 75,000 80 to 90,000 80 to 95.000 

Strength, 

lbs./in.* .35 to 50,000 
Elongation, 

% in 2 in...34 to 25 27 to 22 25 to 20 23 to 18 
Impact Izod, 

ft.<iie. * .... 30 60 40 — 
Endurance 

Limit, 

lbs. /in.” 25.000 45.000 40.000 — 
Density, 

Ibs./in.® 0.283 0.283 0.283 — 
Weldability Good Good Good Goed 


iReguler Open Hearth Steel included here for comparison 
only.) 


*Maximum—if no range or other limit indicated. 
?Minimum— it copper specified. 


Modulus of elasticity—28 to 30,000,000. 

Impact and endurance values are only approximate and 
have not been determined for sheets. 

Reduction in area is not considered for sheets. 
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A Diamond Grinding Wheel 





The Carborundum Company, Niagara Falls, N. Y. an- 
nounced and demonstrated another contribution to dus- 
try at the National Metal Congress. It is the Dia- 
mond Wheel—a grinding wheel made from. genuine 

South African diamonds, 


which judging from the re.- 
sults of exhaustive tests is 
destined to revolutionize the 
shaping and conditioning of 





the hard cemented carbides, 
trade-named Carboloy, Firth- 
ite, Vascoloy-Ramet, Carmet, 
Widia, etc, so extensively 
used in turning and boring 
tools. Present tests a! indi- 
cate that the new wh will 
find wide and varied e in 
the grinding of ot! ma- 
terials and metals difficult to 
grind quickly and economically. It is interesting ote, 
by way of comparison, that the manufactured abras Car- 
borundum Brand Silicon Carbide is rated in hardness at 
9.17 on the Moh’s Scale. The cemented carbides rated 
it from 9.12 to 9.14 with the diamond at 10, showi very 
little difference in hardness between the hardest man- 


ufactured abrasives and the cemented carbides, t still 


enough difference, however, to enable specially de oped 
and bonded Green Grit Carborundum Brand Wheels doa 
most creditable job of grinding on this material. gress 


in the abrasive art, the demand for greater speed a pro- 


duction, the perfection of finishes and edges calle for a 
further improved wheel, as a companion wheel for the 
“Green Grit” wheel, for the grinding of the hard cemented 
carbides and comparable materials, hence the advent of the 
new Diamond Wheel. The diamonds used in the n ufac- 
ture of the new wheel are not of the so called biack or 
carbon type. They are yellows, white and grays of the 


gem diamond variety, but of course are sufficiently off- 
color and in such small sizes or weights as to be rt de- 
sirable as gems. By a special process the diamonds are 


crushed and the diamond grains or grits most accurately 
graded through a series of standardized screens. One of 
the problems in the perfection of this new wheel was the 
development of a bond that would be at once tenacious, 
tough, durable—one that would permit the permanent hold- 


ing of the tiny diamonds securely and give them full op- 
portunity to cut. Such a bond was developed in The Car- 
borundum Research Laboratories and with marked success. 
It is obvious that regular or solid wheels with diamonds 
as the abrasive would be prohibitive in cost, so a compo- 
sition form or backing was devised to which is applied a 
coating of the diamonds and the bond. This layer about 
one eighth of an inch thick is applied to the side of the 
wheel form for side grinding and to the periphery of the 
form for cylindrical and other types of grinding. The wheels 
are then baked by a specially developed process. Through- 
out the entire process these wheels must be made to 
micrometer exactness, and they are balanced to within a 
fraction of a gram. They are so hard that it is impossible 
to turn or dress them to size. These new wheels are made 


in three grits, the comparatively coarse, 90 grit; the fine, . 


220 grit and the extra fine, 400 grit. With this range of 
grits it is possible to do the comparatively rough grinding 
or stock removing with the coarse wheel, to produce an 
edge superior to a lapped edge with the fine wheel, and 
to create an exceedingly keen edge and a mirror surface 
finish, where such finish is required, with the extra fine 
wheel. 


Improved Automatic Weld Timer 


For use with resistance welding machines, The Electric Se a 
troller & Mfg. Company, Cleveland, Ohio, announce the a 
2 EC&M automatic weld timer. This device takes into cons . 
eration the many variables entering into the welding one 
and timing the weld wit 
respect to the current flow. 
The fast operation of this 
timer not only makes it pO5- 
sible to produce many more 
welds per minute for a gi iy 
material, but also greatly 
increases the number of dif- 
ferent kinds and also the 
variety of thickneses 0 
metals which now ma) 

satisfactorily welded under 
the control of this new 
timer. In practice, for ex- 
ample, it has been demon 
strated that when weiding 
certain alloys and metals 0} 
high thermal conductivity, 
a high current with ex 
tremely short time must 2 
used. Under these conditions 
the increased speed of be 
ation will make it poss’ “ 
to use a higher heat a? 
the welding machine, ere 
providing greater concentration of the heat at the — oe the 
the weld is desired, and at the same time closer coi 

number of heat units put into each weld, can be secured. 
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Improved Arc Welding Set 


A line of improved, portable, single-operator arc-welding 
gets which retain the proved characteristics of previous 
models and incorporate recently developed refinements, is 
mow offered by the General Electric Company, Schenectady, 
N. Y. Self-stabiliza- 
tion is the outstand- 
ing feature of the 
new are welders—an 
advantage which is 
claimed to provide 
excellent perform- 
ance throughout the 
entire welding range, 
using any type of 
electrodes, bare, 
lightly fluxed, or 
heavily coated. These 
welders belong to 
what is designated as 
the WD-30 line. Each 
welder is a self-con- 
tained unit, having 
no external reactor, 
resistor, or separate 
exciter. It is largely 
due to the _ self-ex- 
cited design of these 





wmacl that the inclusion of sufficient self-stabilization 
to p! le steady welding characteristics under all condi- 
tions possible. Separate controls are provided for ad- 
justn of welding current and welding voltage. These 
contr are located on a dead-front panel on top of the 
machi and at the most convenient height above the floor 
On th panel are also located a switch handle for revers- 
ing p rity and an instrument with selector switch for in- 
dicati welding current and welding voltage. All controls 
are ¢ ly labelled to facilitate rapid and accurate adjust- 
ment ymmutation is excellent at all current values, and 
opera , efficiency is high because of the lack of power- 
consu! g accessories such as external reactors, resistors, 
and s rate exciters. All working parts of the machine 
are t ughly protected against damage from water or 
other reign materials by completely drip-proof construc- 
tion. entire welding set is low-hung on a three-wheeled 
truck hich provides unusual portability and mechanical 
stabili without sacrificing road clearance. The set may 
safely tipped as much as 22° from the vertical. 


New Furnace Treats Tools With Radio Frequency 


Exp nents are being made by the Westinghouse Com- 
pany on the use of radio frequency in the treating of small 
tools. -adio frequency current from an oscillator is made 


to pass through a coil about the size of an ordinary coffee 
cup. The tools to be 
treated are placed in- 
side of this coil and 
their opposition to 
the flow of the ra- 
dio frequency cur- 
rent through the coil 
causes them to be- 
come heated to the 
temperature required 
for treatment. One 
small model weigh- 
ing not over 75 lbs. 
was manufactured at 
the Radio Division 
of the Westinghouse 
Company, Chicopee 
Falls, Mass., and 
has been successfully 
used in the treatment 
of lathe tools, dri'ls, 
é etc. The model as it 
Was arranged was very convenient especially for small 
quantity production of small tools. Where the ordinary 
om furnaces are not available, or where regular furnaces 
~ too costly to start up for only a few tools, this radio 
nected «> furnace is extremely useful. The coil is con- 
ob to the oscillator through a long flexible cable, and 
ss the tools to be treated arranged in a rack the 
ee ity easily and quickly bring the coil up to each 
used Se piece without removing it from the rack. Tubes 
. ordi the oscillator are of the same type as those used 
the at broadcasting transmitters. The frequency of 
Setdhen thee furnace is 375 Kes., a frequency which ap- 
output ae lower end of the radio broadcast band. The 
ing ie c the oscillator delivered to the coil for heat treat- 
circuit Pproximately 100 watts. Two tubes are used in a 





Dut po which provides self-rectification of the 60 cycle in- 
Beeston” and the total input is not in excess of 400 watts, 


e regquiri 2sc ; —— , ¢ . " ar 
flatiron. equiring less operating power than an ordinary 


New Aluminum Process Found 
A Process 
¢laj 


med wil for the manufacture of aluminum, which it is 
Product + ill make America independent of obtaining that 
ease jt," foreign countries and will tremendously in- 
@Rnounced use in the automobile and other industries, was 
uminum Pied Charles B. Bohn, President of the Bohn 
the Brass Corporation, Detroit. Mr. Bohn stated 
Sults in process, which involves the use of alunite ore, re- 
ditions af) purer product than present manufacturing con- 
h Ow. A $50,000 plant will be constructed imme- 
, Re added, to perfect production operation. 


Alumiliting Process for Aluminum Alloys 


The latest step in the evolution of the aluminum alloy 
piston is Alumiliting—a process developed by the engineers 
of the Aluminum Company of America, which forms a hard, 
smooth aluminum oxide surface as an integral part of the 
piston. This surface is said to have fine bearing qualities 
and materially increases the resistance of the piston to 
scuffing. The life of a piston thus treated is substantially 
lengthened while cylinder wall wear is reduced. The harder 
surface is made by electrolytically treating the piston by 
the Alumilite process The Lo-Ex aluminum alloy pistons 
are electrolytically treated in large tanks; the equipment 
resembles that used for electroplating. If desired, the oper- 
ation can be made fully automatic and continuous. Machin- 
ing and grinding are done before treatment and the thick- 
ness of the Alumilite finish can be contro‘led uniformly and 
within close limits. The oxide surface is made out of the 








(a) (b) 


Microscratch in Lo-Ex Alloy Piston: (a) Untreated surface; (b) 
Alumilited surface. The scratch in each case was made with a cubical 
diamond point loaded with 3 grams. 


metal and is not a layer of material deposited on the sur- 
face. This accounts for the tenacity with which it adheres 
to the piston surface and explains why there is little change 
in diameter during the treating process. The Alumilite fin- 
ish has the hardness and smoothness of a fine bearing sur- 
face. In addition, it contains innumerable invisible surface 
‘avities which absorb oil and the importance of this, when 
the engine is first started, is recognized. The hardness of 
the Alumilited surface is of material benefit in reducing 
ring-groove wear and in maintaining piston pin bore di- 
ameters within their original limits. Unusual protection 
against scuffing is obtained. 


New Blowpipe Head 


The Linde Air Products Company, New York, N. Y., has 
just announced a new welding head, known as the Multi- 
Flame Lindewelding Head, for use on W-17 or W-22 Oxweld 
blowpipes. The Lindeweld Process for pipe welding in- 
troduced about three 
years ago has been 
the means of greatly 
reducing pipe line in- 
stallation costs, and 
the innovations in- 
corporated in the 
new welding head 
will further reduce 
these costs by large 
amounts. The Multi- 
Flame Lindewelding 
Head consists of a 
special chromium- 
plated stem and tip, 
available in three 
sizes, their use de- 
pending upon the 
pipe size. Its radical 
departure from other 
blowpipe heads is the design of the tip to give three flames: 
a main welding flame and two smaller auxiliary flames, 
the latter so positioned as to preheat both edges of the 
vee ahead of the point of welding. 

Savings of more than 25% in rod and gases and 33 1/3% 
or better in welding time are claimed with the new head 
employing the special manipulative technique recommended 
for its use. 





New Volt Amp Adjuster 


Hobart Brothers Company, Troy, Ohio, announce their 
remote control of 
electric arc welding 
equipment. This new 
improvement illus- 
trated gives the op- 
erator more than 140 
combinations of volt- 
age and welding cur- 
rent, no matter how 
far he is working 
away from the ma- 
chine, for each of 
the machine ranges, 
therefore, approxi- 
mately 430 different combinations are available, 1/3 of which 
may be selected without going near the machine when using 
the remote contro] feature. 
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Continuous Scale Free Hardening Furnace 


A special atmosphere, continuous chain belt conveyor fur- 
nace for the scale free hardening of miscellaneous small and 
medium size products has been developed by The Electric 
Furnace Company, Salem, Ohio. The material to be treated 
is fed onto a rugged, cast link belt conveyor, conveyed 
through the furnace in a special protective atmosphere and 
discharged through a sealed chute to quench. The material 





comes out absolutely free from scale. A combustion type 
generator is provided with the furnace for supplying the 
special protective atmosphere used in the equipment. This 
type of furnace may also be used for bright annealing, 
clean annealing and the brazing or joining of metal parts. 
The accompanying photograph shows the charging end of 
the furnace, the controlled atmosphere generator is shown 
in the rear. 


A New Hard Material 


This new material, developed: by the Norton Company, 
Worcester, Mass., chemically known as boron carbide, is so 
hard that it readily scratches and cuts the hardest of known 
synthetic materials which have previously existed. Boron 
carbide, which is unaffected by the strongest acids and al- 
kalis, has compressive strength of 260,000 lbs./in.’, coefficient 
of expansion approximately two-thirds that of steel, is little 
affected by temperature up to 41000° C., at which 
point the diamond burns completely, and it is light- 
er than aluminum. The new material has found an 
immediate use in the cutting and lapping of the 
new hard alloys known as cemented tungsten carbides. 
Experiments have shown boron carbide to be use- 
ful for many previously unsuspected purposes. The art of 
pressure blasting has always been carried on in industry 
with the use of metal nozzles to control the spray of sand 
or other abrasive against castings and metal surfaces of 
all kinds. The cleaning of public buildings, the prepara- 
tion of metal surfaces of automobiles before painting and 
the engraving of marble monuments has been carried out 
for years with the aid of pressure blasting or as it is more 
commonly Known, sandblasting. To a certain extent the 
application of hard abrasives to such cutting jobs has been 





impeded by the high rate of wear on the metal nozzle 
caused by the abrasive stream through it. It has been found 
that this new carbide is very much harder than the hardest 
of the old abrasives and that it can be molded into pres- 
sure blast nozzles which show many thousand times the 
wear resistance under blasting conditions of any metal ma- 
terial previously used for this purpose. In some cases the 
purchase of one nozzle will last the life of a sandblast 
machine where formerly the nozzles used were completely 
destroyed in 30 minutes. Because of the high intrinsic 
hardness of the product, its application to uses where gem 
materials have formerly been necessary was immediately 
tried. It has found application drawing fine wires and for 
extruding dies, showing almost unbelievably long life with 
some materials. 

Wear resistant bearings of all kinds have been manufac- 
tured of the new product suitable for inclusion in such 
widely different uses as electric meters and high speed ro- 
tating spindles on grinding machines. Here the high polish 
and hardness of the boron carbide approaches that obtain- 
able with the highest grade industrial diamonds. In @ 
certain sense, therefore, boron carbide is a substantial at- 
tainment of industrial diamonds by synthetic means. 
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New Welding Electrode 


A new heavily-coated arc-welding electrode, designatea 
as G-E Type W-23, for the economical production of high- 
speed, high-quality welds in the flat position, has been an- 
nounced by the General Electric Company. Type W-23 
electrodes are suitable for either man- 
ual or automatic are welding and wil? 
produce equally good results on either 


alternating or direct current With 
the latter, reverse-polarity used. 
The element of economy in the pro- 
duction of high-quality welds is: pro- 
vided by the ability of Type W-23 elee- 


trode to operate at higher speeds, in 
larger diameters (%, 5/16, and %& 
inch), and at higher current values 
than those commonly in use. (nother 
economy- promoting characteristie is 
the fact that Type W-23 welds fuse 


uniformly with the side walls of the 
joint—thus saving the time and labor 
ordinarily spent in chipping out slag 
from pockets at the line of f\ yn. On 
most work, the production 1 with 
Type W-23 is greater than w other 
heavily coated electrodes an wo to 
three times the rate wit! re or 
lightly fluxed electrodes. W: made 
with the new electrode are s) h and 
of excellent appearance, a1 possess 
exceptional tensile strength, ensity, 
ductility, and resistance to impact and corrosio: Welds 
made with Type W-23 more than meet the requir: ts for 
Class I (A.S.M.E. Boiler Code) and E-10 (A. W. §. tative 
Filler Metal Specifications). This electrode has been 
approved by the American Bureau of Shipping f lass I 
(E-10 A.W.S. Spec.) welding in the constructio: hulls 


and machinery subject to classification by the Bu 


New Oxyacetylene Outfit 


To meet the need of steamfitters and plumbers { L rea- 
sonably priced outfit for the installation of Walsea \read- 
less Bronze Fittings by the Aircobraze process, . Redue- 
tion Sales Company have developed the “Airco! Oxy- 
acetylene Outfit.” With this outfit hooked up t: he gas 
cylinders, it is only necessary to slip the brass pipe into 
the Walseal fitting until it butts up against the sulder 





and apply the Aircobraze process to the pipe and fittings 
until the white ring of Sil-Fos appears around the pipe 
visible evidence that the joint has been made. These outfits 
will be distributed by the Walworth Company to the plum>- 
ing and heating trade. This same outfit is also entirely 
suitable for pipe welding. 


High Pressure Casting Method 


Pressure Castings. inc., Cleveland, announce the cove 
ment of the hydraulic casting process. The pressure grew 
hydraulically applied, it is claimed, permits such tremes in- 
pressure as 3,000 to 17,000 lbs./in.2? When the metal ant 
ducted into the mold under such high pressure, the er “mly 
casting becomes intensely dense, thoroughly and a ho in- 
homogeneous from surface to surface, with an Se ae jimed 
crease in tensile strength. Additional advantages lies of 
for the solid pressure method include the better —: is kept 
the molten metal throughout the process. The meta contact 
plastic in a closed, non-oxidizing furnace. Its only ject to 
is with a non-metallic holding pot. It is not subj 08, 


; ; a sti oc 
PB Cc inati sults in the air casting Pr . 
the contamination that results in a firect con 


where the metal at high temperature comes R.. Under 
tinuous contact with the iron pot and goosene many im- 
those conditions the metal is certain to pick uP : 


wurities while also being subject to oxidation. is 
' In high pressure casting a charge of the molten meta’ i 
either automatically or manually picked up and Pena into 
a cylinder in close proximity to the die. Here J Ree ef the 
momentary contact» with the cold ground surfaces pro- 
cylinder and plunger head, this action chilling: cine plunger 
tective shell on the metal. Almost simultaneously kT nd pro- 
is actuated, which crushes this thin solidified pone of the 
pells the metal under great pressure into oes cylinder, 4 
die. As the plunger is moved by a hydrau ~ al injection 
definite space of time is required for the ac ™ . : 
of the metal. While this period of time is on he complete 
of a second, it is long enough to allow a pe 
scavaging of the air from the mold, there ” the resulting 
perfect solidity, homogenity and density 0 


casting. 
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Cutting Machine 


The Linde Air Products Company, New York, N. Y., has 


just announced a new addition 


to its large line of oxy- 


scetylene cutting machines, The Oxweld Monitor or CM-8 
cutting Machine. Every effort has been made to make the 


Monitor a perfect example 
of machine design. It is of 
extremely rugged construc- 





tion, streamlined to facili- 

tate | ) operation and 

maint ce It is easily 

nortable, and is adjustable 

through the entire range 

ef oxy-acetylene cutting. 

All the working elements 

are enclosed in a double 

cover. rhe machine does 

automati straight line 

eutting of practically un- 

limited length, straight 

pevel cutting, two bevels ie 
at a til if desired, plate edge preparation, circle or ring 
cutting of diameters up to 100 in. and the cutting of curved 
or irregular shapes. It should prove an indispensable tool 
for the etal industry. One blowpipe, the Oxweld C=-7, is 
supplied as_ standard equipment, thus permitting cuts up 
to 12 i1 The Oxweld C-22 Blowpipe may be substituted 
for heavicr cutting and certain flame machining operations. 
Provisi: s made for the use of two blowpipes simultane- 
ously. se can be mounted either on the same or oppo- 
site sid f the machine, and adjusted independently. The 
slide fo e blowpipe holders is constructed so that it may 
be swu instantly into any horizontal position over a 
working are of 250°, Protractor scales gage the tilting of 
the blow; ipes in either direction parallel to the side of the 
machin¢ rough 90°, and up to 90° at right angles from 
the side Special care has been given to speed control, 
and the itive indicators eliminate all guess work. Merely 
by sett the indicator and shifting the gear lever any 
speed n be instantly obtained within the range of 2 to 
48 in, pe min. The location of the speed regulator near 
the guid handle of the machine makes it possible to alter 
the spe¢ it any instant during cutting without stopping 
the wor! 


wo New Photomicrographic Cameras 


Two 1 cameras are announced by the Spencer Lens 
Compan) suffalo, N. Y. The No. 640, a 5” x 7” camera, is 
a well built outfit with a considerable bellows extension 
which is ially efficient in either the vertical or horizon- 
tal posit The camera is mounted on a base 16” x 12%”, 
with a 1 d upright 1%” in diameter, and 30” high. A 
short he: arm revolves on the up- 
right. At e end of this arm is hinged 
along t: coping bar which supports 
the bellows and the plate holder frame. 


This may be lengthened and shortened 
with the ellows to give an extreme 
bellows length of 24” or a short bel- 


lows of Both the plate 


frame and the support for the small 


end of the bellows move freely 


arm, T) support at the front end 
of the bellows is also movable by 
means of a rack and pinion which is a 
great convenience in connecting and 


disconnecting the microscope 


the camera, also for careful focusing 
When the micro-teleplat photographic 
lenses are used. An extension bar, 


Which slides beneath the base 
camera, supports the plate 


frame through an adjustable support 
Projecting downward from the mid- 
dle of the lower side, when the camera 


is in the horizontal position. 
from this, the 


telescoping bar is sup- 
parted by an arm hinged te and ex- 
ending from the base. This combina- 


holder 


on the 


from 


of the 
holder 


Aside 





tion makes a very rigid support for 


the camera 

The No. 
ard microscope 
Scopist who is 
to make 
ons, It 1s of 
type With so 


doing routine w 


Camera body, 





Came 
Ta to the different heights 


_in the horizontal position. 
645 camera was designed to be used with a stand- 
illuminant. It is primarily for the micro- 


ork and frequently Wishes 


permanent photographic records of his observa- 
substantial construction of the conventional 
lid base and rigid vertical supporting rod. The 
Which is of metal, accommodates either 


4” x 4%” or 4” x 5” double 
plate holder as ordered. It 
also carries a side focusing 
the specimen on the plate 
from the side without 
change of position of the 
set-up. It is of fixed 
length. 250 mm. which is 
the correct projection dis- 
tance to give the specimen 
precisely the same magnifi- 
cation on the photographic 
plate as is obtained visu- 
ally. The camera body 
can be swung around the 
upright post from its po- 
sition for photography, to 
an out of the way position 
for visual work. It is en- 
tirely supported by a col- 
lar which has a locating 
lug on it, so that it can 
be immediately returned 
to the optical axis for pho- 
tography. This supporting 
collar can be adjusted ver- 
tically on the supporting 
rod to accommodate the 
of microscopes. 


Automatic Repeat Weld Timer 


For use in connection with resistance welding machines 
in which the electrodes of the welder are air or motor- 
operated, The Electric Controller & Mfg. Company, Cleve- 
land, Ohio, announce their automatic repeat weld timer. 
This timer is the same as the standard E. C. & M. auto- 
matic weld timer except that it has an additional timing 
circuit for governing 
the length of time 
the electrodes of the 
welding machine are 
separated to allow 
the work to be 
moved to the position 
where the next weld 
is desired, The “weld- 
ing-period” provided 
by this timer varies 
in inverse proportion 
to the rate of current 
flow insuring the 
correct number of 
heat units are put 
into each weld, while 
the “off-time”’ or 
period the electrodes 
are apart, is a defi- 
nite length of time 
which is adjustable. 
With the E. C. & ; 
automatic repeat 
weld timer, there are 
two separate elec- 
trical circuits easily 
adjustable and inde- 
pendent of each 
other. This means 
that it is possible 
with this timer to 
start in a “green” 
operator with the 
proper time interval 
to allow for shifting 
the work and as the operator becomes more expert, the 
“off-time’” can be gradually shortened up in almost per- 
ceptible steps to compensate for the increasing efficiency of 
the operator. 





Aluminum Alloy De-Gaser 


Foundry Services, Inc., New York, announce the Foseco 
aluminum de-gaser for aluminum alloys. It is claimed that 
the tensile strength is increased from 2000 to 5000 Ibs./in.? and 
that the elongation is improved by 20 to 30%. 


New 75 Ampere Welder 


Demands for an are welder which can be used on thin 
sheets, p!ates and shapes by garages, metal-working shops 
and industrial plants are met by a new small motor-gen- 
erator unit announced by The Lincoln Electric Company, 
Cleveland, Ohio. This new welder can be supplied for use 
on any alternating current power line including 110 volt 
circuit. The makers claim 
this new welder, known as 
the SA 75, is the first unit 
ever built which will de- 
liver as low as 20 amperes 
at the arc without the use 
of auxiliary devices. As a 
result of this, an entirely 
new field of application for 
arc welding is opened up. 
Repair shops will find many 
advantages in using the 
new welder. It provides 
the low uniform welding 
current needed for fender 
and body repairs and at 
the same time it can be 
used in repairing bumpers, 
frames and other heavier 
materials. Its advantages 
will be particularly appre- 
ciated in the repair of 
cracked water jackets or 
cylinder heads. As no 
preheating is necessary in 
making arc welded repairs, 
damaged cylinder heads 
can be repaired without re- 
moving the engine from 
the car. With former meth- 
ods of welding used for 
this sort of work, it has been necessary to remove and 
completely dismantle the engine, because of the danger of 
damaging bearings and other parts due to necessity for 
preheating. Since it supplies a uniform current of proper 
characteristics for using electrodes as small as 1/16”, this 
new welder can be employed by metal-working shops and 
industrial plants on materials as light as 24 gage. With 
the new welder it is possible to produce in light materials 
welds of the same uniformly high quality as that regu- 
larly obtained on heavier materials with the shielded arc 
process of welding. 





Non-Ferrous Regenerators 


Foundry Services, Inc., New York, have developed 3 regener- 
ators claimed to eliminate gases, oxides and solid impurities, 
secure denser castings, reduce porosity losses and produce 
cleaner surfaces: 

R6 for gun metal and bronzes. 

RS for yellow brass and phosphor bronze. 

RdS for nickel alloys and pure copper. 
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MANUFACTURERS’ LITERATURE 


Note: (This department ts conducted for the convenience of the readers of Metats & ALLoys desiring to 


; 7 *) 
add to their files 


opies of current literature issued by manufacturers. Any items desired can be secured 


free by applying direct to the issuing firms or m those cases where a number of items are wanted applica- 
tions may be sent direct to this office. A coupon ts provided on which the numbers of the items required can 


be listed ) 


“Simplified Arc Welding” 


Pamphlet illustrating, describing and setting forth the 
advantages of this system of arc welding which is said 
to possess money saving possibilities on such work as 
maintenance, production, repairs, redesign, salvage and in 
the tool room. Hobart Brothers, Troy, Ohio. (483) 


Inland Steel Sheet 


Pamphlet containing data on this zine coated alloy steel 
which is said to solve four difficult problems. Inland Steel, 
38 S. Dearborn St., Chicago, Ill. (484) 


Carbofrax Veneered Arches 


Booklet No. 3 illustrates and describes “‘Carbofrax,”’ the 
Carborundum Brand Silicon Carbide refractory. Typical 
installations illustrated. The Carborundum Company, Perth 
Amboy, N. J. (485) 


New Method Annealing 


Booklet illustrating and describing the new Bellis La- 
vite annealing method, which it is claimed makes substantial 
savings. Temperature curve and work program, power 
curves, shop power curve, furnace power curve, total power 
curve, also comparison of annealing costs charts. The Bel- 
lis Heat Treating Co., Branford, Conn. (486) 


Murex Electrodes 


Booklet illustrating and describing heavy mineral coated 
Murex electrodes. Metal & Thermit Corporation, 120 Broad- 
way, New York, N. Y. (487) 


Bethlehem Castings 


Leaflet describing these centrifugal brass and bronze 
castings for ship construction, paper and pulp mill machin- 
ery, chemical plant equipment, textile machinery, hydraulic 
equipment, pump and press liners, pneumatic tubes, driers, 
mining machinery, coke work equipment. Bethlehem Steel 
Company, Bethlehem, Pa. (488) 


Carbofrax 


Leaflet illustrating Carbofrax standard brick shapes and 
lain tile. Tables of sizes. The Carborundum Company, 
erth Amboy, N. J. (489) 


Weld It Well! 


Attractive booklet Bulletin No. HW-3 illustrating and 
describing the P. & H. “Hansen” Arc Welder, both portable 
and stationary types. Harnischfeger Corp., Milwaukee, 
Wis. (490) 


Krokoloy 


Leaflet setting forth application and performance of Kro- 
koloy chrome cobalt alloy tool steel (cast to shape) for 
the pattern department, for the heat treatin department 
and for the finishing department. Detroit Alloy Steel Co., 
Foot of Iron Street, Detroit, Mich. (491) 


Standard Wire Drawing Benches 


Booklet illustrating ’and describing coil clutch block type 
without draw-out motion. Tables of sizes and dimensions. 
The Waterbury Farrell Foundry & Machine Co., Water- 
bury, Conn. (492) 


Vulcan Wheels 


Attractive booklet illustrating and describing this mod- 
ern metal wheel claimed by the company to be the light- 
est, simplest and strongest metal wheel, single or dual, for 
trucks, busses and trailers. Vulcan Wheels Inc., Avenue 
L and Thornton Street, Newark, N. J. (493) 


Shear Knife Hand Book 


Attractive hand book containing a wealth of informa- 
tion on the subject indicated. Illustrations, tables of di- 
mensions, grinding instructions, etc. Heppenstall Com- 
pany, Pittsburgh, Pa. (494) 


Lincoln “Shield Arc’’ Welder 


Specification Bulletin No. 304 contains general specifica- 
tions, dimension drawing, and paotostanss of welder. The 
Lincoln Electric Company, Cleveland, Ohio. (495) 


Turbo-Compressors 


Booklet il:ustrating and describing turbo-compressors for 
oil and gas-fired furnaces, ovens and foundry cupolas. Sec- 
tional view of Spencer turbo-compressors, whee 4 tables, 

erformance curves, ete. The Spencer Turbine Co.. Hart- 
ord, Conn. (496) 


METALS & ALLOYS 
Page MA 550—Vol. 5 


Entrained Combustion 


Attractive booklet descriptive of the Mettler entrainea 
combustion gas burner used successfully in large hotels, 
hospitals, glass manufacturing plants and many other great 
plants. Illustrations of actual installations. Tables, detai} 
drawings etc. Lee B. Mettler Co., 405 S. Main St., Los An- 
geles, Calif. (497) 


New American Bell-Type Retort Furnace 


Pamphlet containing shop equipment news. Diagr s. Il- 


lustrations. American Gas Furnace Cie E ibeth, 
N. J. (498) 
U S S High-Tensile Steels 

Pamphlet describing high tensile steels developed meet 
the need of the transportation industry. Tables chem- 
ical and physical properties, shop practice, sun iry of 
advantages. United States Steel Corporation Su liaries, 
Frick B-dg., Pittsburgh, Pa. (499) 

Eastern Steel Castings 

Pamphlet descriptive of electric, open hearth : alloy 
steel castings up to 10,000 pounds. Illustrated. Hastern 
Steel Castings, Avenue L and Edward Street, ewark, 


N. J. (500) 


] & L Steel 


Booklet descriptive of J & L improved Bessemer screw 
steel in hot rolled bars, cold finished bars, and drawn wire. 
Table of cold drawn physical properties, chemica! specifi- 
cations, representative tests on improved practi« micro- 
graphs of Bessemer screw steel. Jones & Laughlin Steel 
Corporation, Pittsburgh, Pa. (501) 


Everdur Tanks 


Bulletin E-7 sets forth capacities and dimensions, metal 
thickness required to meet various pressures. Also formu- 
lae and comparative physical data. The American Brass Co., 


» 


25 Broadway, New York, N. Y. (502) 


Misco Chain 


Bulletin No. 1-A sets forth data on this chain for use 
at high temperature. Illustrations. The Michigan Steel 
Casting Co., Detroit, Michigan. (503) 


“Blueclad” Fittings 


Bulletin No. 2 descriptive of “Blueclad” wire rope clips 
and thimbles, contains many illustrations, tables, etc. John 
A. Roebling’s Sons Co., Trenton, N. J. (504) 


The 7 Points of “Certain Curtain” Furnace Atmosphere 
Control 


_ Bulletin No. 21 contains interesting data on the subject 
indicated. Micrographs, illustrations, etc. C. Il. Hayes, Inc.- 
129 Baker Street, Providence, R. L. (505) 


Bethlehem Steel 


Bulletin No. 130-A contains data on Bethlehem heat- 
treated alloy steel bolts, studs and nuts, for high-temper 
ature, high pressure service. Illustrations, charts, tables 
are included. Bethlehem Steel Co., Bethlehem, Pa. (506) 


USL Electric Arc Welders 


Bulletins in looseleaf binder setting forth data on ae 
arc welder. Many illustrations, charts, detail drawsngs -— 
specifications are included. USL Battery Corp., Niag@ 
Falls, N. Y. (507) 


Thermit Welding 


Booklet descriptive of the Thermit welding process f0F 
railroads and street railways, for marine work, vane 
claiming broken machine parts, and making ate 
repairs to steel mill equipment. Illustrations. 1) 
Thermit Corp., 120 Broadway. New York, N. Y. .& 


Rego Welding and Cutting Apparatus 


: t insi- 

Looseleaf catalog containing data on_the subject Ma 

cated, profusely illustrated, The Bastian-Blessing Compn¥ 
240 East Ontario Street, Chicago, Ill. (509) 


Welding Rod and Equipment 


a . ing and 
Booklet containing data on oxy-acetylene weld gon. 
cutting equipment. Illustrated. Joseph T. Ryerso™ 4 
Inc., Chicago, lll. (510) 
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Pressure Regulators and Regulation Problems 


Attractive booklet that will prove of great interest to 
all industries that require accurate, uniform pressure control 
and the close regulation of oxygen, acetylene and other 
gas pressures. Air Reduction Sales Co., 60 East 42nd Street, 
New York, N. Y. (511) 


The Fiftieth Year 


An attractive book, just published, in commemoration of 
the company’s golden anniversary, Beautifully bound in 
gold and purple and profusely illustrated throughout its 
84 pages, this book is one of the most interesting and im- 
pressive of its kind to appear in recent years. It tells the 
story of an organization built in the American tradition— 
‘ts small beginning—its early struggles against all manner 
of adversity—its pioneering of many types of equipment 
which play such an important part in the high-geared in- 
dustry of today. A valuable addition to any library. Exec- 
utives desiring copies will receive them by addressing a 


request on company stationery to the Harnischfeger Cor- 
poration, Milwaukee, Wis. (512) 


Revenue from Electric Metal 


Booklet, the contents of which is in the nature of a dis- 
cussion for utility men. Profusely illustrated and contains 
many luable data. Detroit Electric Furnace Co., Detroit, 
Mich. 513) 


Ladle Sparks 


Interesting little booklet (Vol. 1., No. 4) containing much 
interest ng material on Sivyer steel. Illustrations, micro- 
graph: ables, charts, etc. Sivyer Steel Casting Co., Mil- 
waukee. Wis. (514) 


Nozzle and Stopper Rod Assemblies 


fepriit of an interesting article by H. V. Beasley from 


Blast | we & Steel Plant. Vesuvius Crucible Co., Swiss- 


vale, | (515) 


New Controlled-Atmosphere Electric Furnace Bulletin 
A re tly published 12 page bulletin GEA-1924, illus- 


trates ad describes General Electric controlled atmosphere 
electri: irnaces and their auxiliaries, and discusses some 
of the more important applications. General Electric 
Compa! Schenectady, N. Y. (516) 
A Valuable Steel Service 
Leafi lescriptive of Union Drawn’s field service. Union 
Drawn eel Co., Massillon, Ohio. (517) 


Ampco Meta! 


1934 Engineering Data Sheet No. 9 containing data on this 
subject. Ampeo Metal, Inc., Milwaukee, Wis. (518) 


Thumbs Down on Rust 


Bullet No. ADV. 132 explaining three reasons for the 
high rust-resistance of Toncan Iron and illustrating a num- 
er of typical installations of this long-lasting sheet iron. 
Republic Steel Corp., Massillon, Ohio. (519) 


Air Draw Furnaces 


New Bulletin HD-934 describing line of box type air draw 


furnaces with motor driven fan. Hevi Duty Electric Co., 
Milwaukee, Wis. (520) 


SC Special Furnaces in the Steel Industry 


Leaflet illustrating and describing burner equipment, 
Standard furnaces and continuous furnaces for industry, an- 
healing, carburizing, hardening, normalizing, nitriding, forg- 
ing, heating controlled atmosphere furnaces. Surface Com- 
bustion Corp., Toledo, Ohio. (521) 


The American Airless Wheelabrator 


)Cireular descriptive of an entirely new method of abra- 


Sive cleaning. American Foundry Equipment Co., Misha- 
Waka, Indiana. (522) 


Electrunite Mechanical Tubing 


Folder descriptive of this tubing. Steel and Tubes, Inc., 
Cleveland, Ohio. (523) 


Bellis Lavite 


Catalog containing a wealth of information on this heat- 
ing medium. Illustrations, tables, charts, specifications 
are included. The Bellis Heat Treating Co., Branford, 
Conn, (524) 


UNA Welding Rods 


Bulletin No. 144 is descriptive of these welding rods for 
high speed, automatic high strength, high ductility, pro- 
tected arc, hard surface, manganese, stainless steel, copper- 
copper, copper-steel. UNA Welding, Inc., Cleveland, 
Ohio. (525) 


Industrial Instruments 


Bulletin No. 420 descriptive of these instruments for in- 
dicating, recording and controlling. Profusely iliustrated. 
The Bristol Co., Waterbury, Conn, (526) 


Grinding Wheels for Every Purpose 


Booklet illustrating and describing the subject indicated. 
Macklin Co., Jackson, Mich. (527) 


Copperoid Steel Sheets 


Leaflet illustrating and describing subject indicated. The 
Youngstown Sheet & Tube Co., Youngstown, Ohio. (528) 


TAM Products 


Leaflet descriptive of TAM metallurgical alloys. The 
Titanium Alloy Mfg. Co. (Metallurgical Alloy Division), Ni- 
agara Falls, N. Y. (529) 


Stuart’s Thred-Kut 


Leaflet descriptive of this concentrate cutting oil. D. A. 
Stuart & Co., 2727 South Troy St., Chicago, Ill. (530) 


Bethlehem Tool Steel 


A group of four interesting little booklets has been issued 
on the subject indicated covering extra special high speed 
tool steel, hollow drill steel, die and tool steel, tool room 
oil hardening tool steel and No. 71 alloy tool steel. Beth- 
lehem Steel Company, Bethlehem, Pa. (531) 


€ 


Dowmetal 


Data book, new 1934 addition, in which is recorded sig- 
nificant accomplishments since the publication of the last 
data book, particularly in those sections dealing with “Avail- 
able Forms” and “Shop Practice.’’ Profusely illustrated 
and containing data on properties, shop practice, specifica- 
tions and availability. A valuable addition to your library. 
The Dow Chemical Company, Midland, Mich. (532) 


Perliton Liquid Carburizer 


New Booklet containing graphs and microphotographs, 
illustrating the results obtained with this carburizer. The 
data set forth in this book are claimed by the manufac- 
turer to be the results of actual tests in the field and not 
merely laboratory experiments. E. F. Houghton & Co., 240 
West Somerset @&treet, Philadelphia, Pa. (533) 


Heat and Corrosion Resistant Alloys 


New bulletin on the subject indicated. Illustrations of 
commercially used materials and the applications stated im 
this bulletin are claimed by the manufacturer to be the 
result of long and proven practice and cover the equipment 
ordinarily employed in the metallurgical and engineering” 
fields, such as retorts, containers and equipment for car- 
burizing and chemical work, food machinery of all types. 
oil still and processing equipment, heat and corrosion re- 
sistant castings generally. Lists a number of alloys, stat- 
ing nickel and chromium content for each grade, and indi- 
cating the general field of application. Michiana Products 
Corp. (Alloy Div.) Michigan City, Indiana. (534) 
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